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The Present Status of the Utilities 


By C. W. Kellogg 


President, Edison Electric Institute 


A talk before the National Association of Mutual Savings Banks 


HIS is the third time you have 

honored me by asking me to ad- 

dress one of your meetings. While 
this is gratifying, since there is nothing 
sO reassuring as a repeat order, yet I 
feel sure the reason is less any personal 
interest in me than the desire to hear 
about the status of an industry in which 
a substantial proportion of the savings 
entrusted to your care by your depositors 
is invested. I understand from your 
President that, while the effect of re- 
funding operations in recent years has 
been to decrease your holdings of elec- 
tric utility bonds, yet that no less than 
$450,000,000, or nearly 4+ per cent of 
the total, of the funds confided to your 
care are invested in the bonds of electric 
utility companies. 

I have no way of knowing how long 
the present level of bond prices will hold. 
I know as.a matter. of statistical record 
that good bonds are now selling at a 
yield much below the long time average; 
but I suppose it can be said with equal 
truth that the interest earned on savings 
bank deposits is also at an all-time low. 
Possibly these two unprecedented condi- 
tions are simply two manifestations of 
the same phenomenon. 

I presume that you are primarily in- 
terested in the relative stability of the 
electric utility industry as a basis for the 
investment of savings. So regarded, I 
believe the record and prospects of the 
utilities are reassuring. 


Stability in Prosperity and Adversity 

If there were any lingering doubt as 
to the stability of the electric utilities in 
all sorts of weather, I believe it should 
have been dispelled by the developments 
of the last 15 years, since they have in- 
cluded the boom of the New Era, the 
great depression of the thirties and the 
greatest war of all times. In each of 
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these, the electric utility service has been 
found to be an essential of the nation’s 
life—in prosperity and adversity, in 
peace and war. It is the handmaiden of 
all commerce and industry and yet, by 
intimately serving the daily and hourly 
needs of 90,000,000 people in their 
homes, it has a function, even in the 
most depressed times, almost as basic as 
life itself. 

While at first glance this stability 





ANNUAL MEETING OF 
INSTITUTE 


An all-day meeting of the Edi- 
son Electric Institute will be held 
Thursday, June 11, at the Bilt- 
more Hotel, New York City. 

Annual business affairs of the 
Institute will occupy a short period 
of the meeting. The greater part 
of the time will be devoted to pa- 
pers and discussions of timely sig- 
nificance to electric utility com- 
panies. 

On the preceding day, June 10, 
the Operating Committee of the 
Institute will hold a special meet- 
ing on war problems. Attendance 
at the Operating Committee meet- 
ing will be limited to members of 
the Committee and _ designated 
representatives of member compa- 
nies. The meeting on June 11 will 
be open. 

On both days the hotel will af- 
ford luncheon facilities in a room 
adjoining the meeting room to save 
the time of members. There will be 
no formality, no entertainment— 
simply two days of interchanging 
information. 
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might seem to be inherent in the business 
itself, on the other hand it has been de- 
veloped in our country to an extent con- 
sistent with the energy and resourceful- 
ness which has characterized all Ameri- 
can business enterprise. In a word, the 
electric utility business didn’t just hap- 
pen, it was built up by constant and in- 
telligent and persistent effort. 


The Test of War 

Probably the greatest test to which 
any industry could be subjected is the 
unprecedented war effort we are going 
through at this very time. The outstand- 
ing feature of the utility business, which 
most clearly differentiates it from other 
industrial activities, is the large amount 
of fixed capital it requires per dollar of 
annual gross earnings—an amount about 
eight times as large as the average indus- 
trial concern. This feature not only calls 
for large and continuous raising of new 
capital, but also requires continual long- 
time planning, due to the relatively long 
period required for the design and con- 
struction of new plant, which if not 
planned and arranged for beforehand, 
will not be available when the demand 
on it arises. 

The war effort (first the Defense ef- 
fort), begun in June, 1940, had not been 
in progress more than six months before 
the scarcity of basic raw materials made 
the establishment of a Priorities Board 
necessary; and within a year it required 
the severest rationing of some materials, 
even to the point of forcing many con- 
cerns out of business due to lack of ma- 
terials to work on. This has climaxed 
recently in the Order of the War Pro- 
duction Board shutting down all manu- 
facture of consumers durable goods by 
July 1 this year. Yet during this period, 
with relatively minor exceptions for a 
relatively brief period (and due only to 
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drought), the supply of electric power, 
which is veritably the common denomi- 
nator of all business, was always ample, 
requiring neither priorities control nor 
rationing. 


Improving Service Standards 

This again was not the result of 
chance nor lack of growth—for growth 
has been practically continuous with the 
electric utilities for over 50 years. It 
was due partly to the action of the utili- 
ties in promptly ordering new plant 
facilities as soon as the Defense effort 
began, but much more to the policies of 
service perfection that have been built 
up over the years. In the early days of 
the industry, if generating capacity was 
sufficient to carry annual peak loads, that 
was considered sufficient, but with the 
growth in importance of the service and 
greater public dependence upon it, the 
building up of reserves began. At first 
it was felt necessary to be able to carry 
maximum loads with the largest gener- 
ating unit out of service. This criterion 
was gradually expanded until, for the 
largest metropolitan utilities, capacities 
were provided for being able to carry the 
maximum load with the largest three 
generators out of The result 
was that upon the beginning of the De- 
fense effort in June, 1940, the combined 
electric generating capacity of the na- 
tion exceeded the highest combined non- 
coincident peak load experienced up to 
that time by 11,800,000 kw, or 41 per 
cent. While this entire margin cannot 
be counted on as available at all times, 
due to variations in stream flow affect- 
ing hydro capacity and the generator 
maintenance requirements affecting 
steam capacity, the huge increases in 
electric requirements arising out of the 
war have involved a net draft on these 
reserves to date of but 2,800,000 kw 
and best present estimates indicate a fur- 
ther net draft on them of about 3,000,- 
000 kw when the maximum war effort 
is attained. 

Due to the fact that generating capac- 
ity is dispersed throughout the country, 
the over-all condition just portrayed is 
better than it is in specific areas where 
there has been a concentration of war 
industry loads. In such areas the power 
situation will be tight by the latter part 
of this year and may at times require 
rationing of power at certain hours on 
occasional days. 


service. 


Rationing Will Not Affect War Effort 


While, for the reasons stated, there 
is likely to be power rationing in some 
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places within a year, it would be inac- 
curate to give the impression that the 
shortage of total energy will be large. 
The reserve capacity figures I have given 
are with respect to the largest single 
hour of the 8760 hours in the year; 
during most of the other hours power 
capacity will be ample. In many cases 
therefore rationing can be confined to 
shifting hours of operation of non-essen- 
tial industries rather than to shutting 
them down. Also, none of the rationing 
programs proposed need take any power 
from war industries but only from civil- 
ian operations. The process, if and when 
it has to be adopted, will be no different 
in effect, and much less in degree, than 
from the cutting off of the supply to 
civilian industry of various critical ma- 
terials which has for some time become 
a familiar feature of the war pattern. 


WPB Doing Excellent Job 

It is a great satisfaction to be able to 
report in this connection that in the 
Power Branch of the War Production 
Board as now staffed the governmental 
control of electric power rationing is in 
competent and experienced hands. The 
public can rest assured that with the full 
cooperation of the electric utilities them- 
selves the maximum use will be obtained 
of the nation’s electric power facilities 
for the war effort. 

Hardly any power shortage is likely 
to be as severe as that which occurred 
in the Southeastern area last fall, due 
to the combination of concentration of 
war load and the worst drought on rec- 
ord in a territory where 65 per cent of 
the generating capacity was hydro (this 
figure country-wide is 28 per cent). 
During the worst week of the drought 
the energy saved by curtailment was but 
11 per cent of the total energy required 
and the energy brought into the district 
from the outside was 18 per cent of the 


total requirements. The duration of the 
rationing was about a tenth of a year, 
which thus reduces the energy saved by 
curtailment of use to about 1 per cent 
of the total. 

My purpose in reciting the foregoing 
is merely to assure you that, in the bonds 
of electric utility companies, you have 
been investing in a business that has been 
developed in an energetic and far-seeing 
manner, looking to the maximum in 
availability and dependability of a ser- 
vice basic to our modern civilization and 
life. With this as a background, you 
will desire more detailed discussion of 
the financial status of the electric utili- 
ties. 

Financing in Recent Years 

No matter how solid and progressive 
the utility business may be as an operat- 
ing enterprise, the quality of its bonds 
depends upon the ratio their total 
amount bears to the total investment 
that secures them. In other words, as 
bondholders, you are intensely interested 
in the equity position of these companies. 
As investors, the common stock holders 
have in many instances in recent years 
not fared as well as you bondholders; 
but they have stood up to the burden of 
keeping the bonds soundly secured, real- 
izing that any gain a stockholder may 
make at the expense of a bondholder is 
likely to be one in which they will both 
lose in the end. 

The record of the last seven years 
shows that since and including 1935 the 
sum of $2,850 million has been expend- 
ed for plant investment by operating 
electric utilities in the United States. 
In the process of raising this huge sum 
the soundness of the bond structure has 
been fully maintained, the ratio of bonds 
to total property having been somewhat 
reduced during the period. Yet it is 
also shown by the record, that during 








TABLE I—Sources OF CAPITAL FOR CONSTRUCTION EXPENDITURES 


(Millions of Dollars) 


Private Operating Electric Utility Companies 


(Electric Operation Only) 


Sources 











Per Cent .. i 100 58 


Construction Unam. Debt New Undeclared 
Year Expenditures Deprec. Disc.@ Exp. Money Net Total 
1935 193 184 30 32 47 293 
1936 290 197 30 30 72 329 
1937 450 216 30 84 62 392 
1938 450 226 30 114 42 412 
1939 375 249 30 11 72 362 
1940 , 500 260 30 88 92 470 
1941 592 279 30 107 90 506 
Totals 2,850 1,611 210 466 477 2,764 


8 18 17 100 
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the period in question only $466,000,000 
of new capital (or 18 per cent of the 
total) was raised by the sale of new 
securities of any kind—$410,000,000 
from bonds and notes and $50,000,000 
from stocks, either preferred or common. 
How then has this apparently impossible 
result been attained ? 


How the Construction Funds Were Raised 

The answer, as portrayed in Table I, 
is that the remaining 82 per cent of 
construction expenditures (aggregating 
$2,384 million) was provided from the 
Reserve Funds and current earnings of 
the companies—about two-thirds of con- 
struction funds were obtained from ap- 
propriations for depreciation and amor- 
tization and about one-sixth from net 
earnings withheld from the stockhold- 
It will be noted that annual depre- 
ciation appropriations have grown nearly 
$100,000,000 during the period and that 
in 1940 and 1941 the amounts withheld 
from common stockholders have aggre- 
gated nearly 25 per cent of the balance 
available for dividends. 

It may also be observed that in the 
seven-year period, mostly in the last 
year, the sources listed failed by about 
$86,000,000 to provide for all needed 
construction funds. This must neces- 
sarily mean a draft of approximately 
that amount on cash resources. 

This is not a pretty picture for stock- 
holders when market prices for common 
shares are as low on the markets as they 
now are. Up to now, however, it has 
resulted in the operating companies be- 
ing maintained intact and being provid-, 
ed, since the beginning of 1935, with 
8,250,000 kw of additional generating 
capacity, as well as the transmission and 
distribution plant to take its output to 
market. This achievement in ordinary 
circumstances would be one to give con- 
fidence to the public served and, for the 
long pull, to the stockholders themselves. 
It would mean to the consumer the feel- 
ing that the extensions needed to serve 
him could be financed under the most 
adverse market conditions and to the 
stockholder it would give the feeling 
that, although he might lose temporarily 
in income, his property was sound and 
could finance with new capital when the 
markets revive. 


ers. 


Financing in the Twenties 

Based on the experience of the decade 
of the twenties, the results I have de- 
scribed in the last seven years would have 
seemed quite impossible. I compiled some 
years ago the record of 13 principal hold- 
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ing company systems (representing 60 per 
cent of the entire electric utility indus- 
try) for the years 1925 to 1930 both 
inclusive. During that period the con- 
struction expenditures of thése 13 sys- 
tems aggregated $3,070,000,000, a figure 
of the same order of magnitude as that 
for the whole industry for the last seven 
years. In this earlier case only 26.0 per 
cent of the funds came from reserves and 
surplus earnings (compared to 82 per 
cent in the recent period) and 74.0 per 
cent from new securities as against 18 
per cent in the last seven years. Perhaps 
the most significant difference of all is 
that in the former period 35 per cent of 
the money raised by the sale of securities 
was from the securities of the holding 
companies, based principally on the com- 
mon stock equity of the operating prop- 
erties they owned; in the last seven years 
less than | per cent of construction cap- 
ital came from new common stock. 

It will be observed that the seven-year 
period ending with 1941 coincides ap- 
proximately with the life of the Public 
Utility Holding Company Act. Opera- 
tion under that act, especially the drive 
to affect the death sentence, has seriously 
damaged the credit of the holding com- 
panies, rendering them incapable of rais- 
ing new capital by the sale of their se- 
curities. If it was the purpose not only 
to destroy the holding companies but 
also to so weaken their operating sub- 
sidiaries that they could be picked up 
cheaply by the Federal Government, 
then we can say that the latter purpose 
has been largely offset by the inherent 
stability of the electric utility business. 

The financial story of the electric 
utilities since 1935 is reminiscent of one 
of the Uncle Remus stories, where the 
old darkey told of Br’er Rabbit being so 
hard pressed by his traditional enemy 
Br’er Fox that he climbed a tree. When 
the little boy, to whom the story was 
being told, objected: “Why, Uncle 
Remus, vou know a rabbit can’t climb 
a tree,” the old man retored: “Yes, 
Chile, but this yer rabbit was obleeged 
to.” The utilities are not supposed to 
be able to finance their extensions out of 
earnings but when they were “obleeged 
to” they came mighty near doing it for 
quite a period of years. 


Federal Taxes 


The greatest menace the utilities face 
today is from the greatly increased Fed- 
eral Taxes. In this case, their great 
stability seems to be a handicap rather 
than a help. In 1941, when the gross 
sales of durable goods manufacturers in- 





Page 171 








creased +9 per cent over the previous 
year and those of makers of non-durable 
goods 29 per cent, the utility gross grew 
but 9 per cent. With the higher rates 
for Federal taxes in that year, manufac- 
turing industry as a whole, with its great 
increase in volume, was able to pay these 
higher tax rates and still show a gain 
of 20 per cent in net income for their 
stockholders. With the utilities, how- 
ever, the increase of 67 per cent in their 
federal income and excess profits taxes 
reduced the net income for stockholders 
by 3.3 per cent. In 1942, if the Trea- 
sury proposals for increased tax rates are 
made effective, it is estimated that a fur- 
ther reduction of 30 per cent below 1941 
would occur in utility net income. 

Such a result is obviously not a ques- 
tion of draining off war-produced excess 
profits but of seriously affecting the 
financial standing of a great public ser- 
vice which is not operated for profit but 
to produce a necessary service for the 
people at the lowest feasible cost. Such 
a thing as “excess profits” has been con- 
stantly eliminated from the utility pic- 
ture by the impact of regulation by the 
State Commissions, one of whose func- 
tions is to limit the amount earned by 
the utilities to a return just sufficient to 
attract new capital to the business. This 
service-at-cost principle is clearly recog- 
nized by the Federal Government by 
exempting its own power projects from 
all federal taxes. In connection with its 
effort, the government has the 
strongest incentive for keeping the utili- 
ties strong on account of the essential 
role electric power plays in all war in- 
dustries and the electric utility industry 
in this country furnishes seven-eighths otf 
the total public supply. 

Strangely enough, the very size of the 
income and excess profits tax rates in 
per cent makes it impracticable to solve 
the financial problem of the utility aris- 
ing from the size of Federal 
through the rate regulatory route; for, 
with tax rates approaching 90 per cent, 
the electric rates needed to correct for 
taxes would have to be nine or ten times 
as great as the relief they would actually 


afford. 


war 


taxes 


Suggestions for Relief 
There are various ways in which the 
special difficulties of the utilities could 
be obviated. One of these would be to 
allow preferred dividends and_ estab- 
lished common dividends as deductions 
in computing taxable income, on the the- 
ory that the utilities require eight times 
as much fixed capital per dollar of an- 
(Continued on page 194) 
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The Blackout 


By Col. M. C. Mapes 
Office of Civilian Defense 


May, 1942 


An address before the General Power Conference, EEI, Chicago, March 24-26, 1942 


WOULD like to say that it is a 

real pleasure to be here and meet 

with you, for two reasons: First: I 
would like to be of the greatest possible 
help to you in meeting this immediate 
problem, the Blackout. Second: I also 
come for assistance, to secure your rec- 
ommendation as to your findings in re- 
gard to the problem of street lighting 
in connection with the Blackout. 

Without much exaggeration I can 
safely say that upon the solution of this 
problem may depend the lives of many 
citizens. In England from September, 
1940, through August, 1941, there were 
10,073 people killed in road accidents. 
From April, 1941, through September, 
1941 (in six months’ time), there were 
91,700 people injured during air raids 
and blackouts. 

I approach your problems not alto- 
gether unknowingly—due to the fact 
that as a junior—or rather should I 
say the square root of a junior—engi- 
neer, I at least helped to solve some of 
the problems of some of your companies, 
namely, the Public Service Corporation 
of New Jersey, Cleveland Electric 
Illuminating Company, the Detroit Edi- 
son Company, Commonwealth Edison 
Company, and the Pacific Gas & Elec- 
tric Company. In fact, for a number of 
years I have been tied up with utilities 
work more or less. And just to relieve 
any misconception, may I say at this time 
I have not been continuously associated 
with the Army, nor was I in Germany 
from ’17 to 719, because had I been there 
at that period, I would probably not be 
here today. 

Today we find ourselves in a war 
where the citizen is faced with a new 
situation. He has suddenly been placed 
in the same position as the soldier in 
action—he may at times be in even great- 
It is most difficult for him 
to accommodate his thinking to this fact. 
In the first World War, you may recall 
how we tried to hide under our helmets, 
and would in fact, have welcomed a 
chance to beat it back to some safe area. 
I think the citizen of today is probably 
going through the same processes of 
thinking, “Well, if I’m hit, I’m hit... 
if I’m not hit, fine. . . O.K.” The citi- 


er danger. 
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zen of today must develop a type of 
morale which will permit him to carry 
on. In my opinion we're going to be 
bombed, regardless of distance, or what 
have you. Destruction is going to be 
accomplished here, by our enemies—to 
what extent, only tell. The 
soldier in the United States Army has 


developed a morale which permits him 


time can 


to go forward—and the citizens of the 
United States are going to have to do 
likewise—they’ve got to be able to take it. 

The citizen will have to sacrifice con- 
siderably, as otherwise our Army, Navy 
and Air Force will not be able to secure 
the equipment and the materials to carry 
on their mission which is to lick Hitler, 
and the Japs. This is no easy road, and 
our ctizens might just as well realize 
and immediately recognize the fact that 
we all have tough sledding ahead. 

Because of the development of the 
Airplane, bombing distant points by the 
enemy became possible. Night Bombing 
is easier for the enemy, and much more 
profitable . . . hence the definite need for 
the Blackout. 

I would like to point out, at the start, 
that Blackouts differ, in different areas. 
There is a great deal of difference be- 
tween blacking out a concentration of 
population, and that of a rural area. So, 


it is rather difficult to lay down general 
rules, as you can well understand. Of 
course, when it comes to blacking out 
the home, you can lay down general 
rules. 

Important industrial plants must be 
blacked out. One of the high points in 
carrying out a successful blackout, of 
course, is correct training of personnel. 
You must have complete cooperation be- 
tween civilians and your air raid ward- 
The question of Blackout, to my 
mind, is the most important 
things involved in defense today. Pro- 
tective construction and camouflage are 
important, but, as we see it at this mo- 
ment, the Blackout is the most important 
function. That is true, particularly, when 
you consider strategic plants such as air- 
plane factories. If these can be obscured 
from night bombing, much will have 
been accomplished. I have a case in 
mind: the other day, a problem was 
brought to us of a factory within two 
miles of the coast. That factory could 
be bombed by enemy airplanes without 
the plane’s actually going over the terri- 
tory of the United States. Planes must 
fly at a considerable height, and you 
must realize that they drop their bombs 
miles before reaching the objective, tak- 
ing the height at which the plane is fly- 
ing, and the speed, into consideration. 


ens. 
one of 


For complete blackout, it becomes nec- 
essary to extinguish street lights and ob- 
scure railway stations, office buildings, 
municipal buildings, hotels, etc. In the 
carrying out of a Blackout, it is quite 
essential that inspections be made of that 
Blackout. Because, only in that way 
can you judge its effectiveness, and only 
in that way will you be able to improve 
the Blackout when it is held the next 
time. In every case of a Blackout, you 
should have an accurate report of just 
what happened. That will increase the 
ability to secure better plans for future 
Blackouts. 

Blackouts hinder enemy 
against vital objectives such as military 
positions, industries, and municipal util- 
ities. A Blackout, in itself, does not con- 
ceal cities. It does, however, remove 
from the sight of the bombardier his 
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actual target which he wishes to hit. 
‘That is the most important thing. 

It is essential that all sources of light 
be obscured. We must have a thorough 
understanding of what that means. This 
must be clearly presented to all civilians. 
Local Blackouts when carried out, 
should be carefully observed. They are 
best observed by taking actual photo- 
graphs from the air. This can be done 
in cooperation with the military which 
we believe can be secured. Such photo- 
graphs in turn, will be of great benefit 
to you in instructing the people in those 
areas. You can tell the people in the 
area and in the plants how they can 
better protect their particular installa- 
tions. 

It probably has been called to your 
attention that no Blackout will be un- 
dertaken except on the order of the In- 
terceptor Commander. There are four 
Interceptor Commanders in the na- 
tion, namely, the Northeast, Southeast, 
Northwest and Southwest. The respon- 
sibility will rest with the Interceptor 
Commander to initiate a Blackout. The 
orders for a Blackout will come down 
through military channels. 

In the giving of air raid signals, three 
colors are used—yellow, blue, and red. 
Under ideal conditions the time on the 
vellow is 20 min. The time on the blue 
is from 10 to 12 min. And the time on 
the red is 5 min. The white indicates 
“all clear.” 

For the illumination of streets it has 
been recommended that it shall not have 
an intensity greater than from .0003 to 
.0006 of a foot-candle. This is a very 
low intensity of lighting. It is question- 
able if it is feasible to secure any such 
value because of the necessary expendi- 
ture of strategic materials and manhours 
to install auxiliary systems of this char- 
acter. 

I don’t know whether you appreciate 
what .0003 to .0006 of a foot-candle is, 
but it is a very small amount of illumina- 
tion. In Blackouts, street lights if not 
extinguished must be masked and re- 
duced in intensities. 

Windows, skylights and glazed doors 
should all be made opaque. And, all in- 
terior lighting should be covered in or- 
der to secure what is termed “obscura- 
tion.” This means the cutting out of 
all light from the outside. No light 
should be visible from the outside. All 
illumination advertisements are abso- 
lutely prohibited and should be blacked 
out immediatelv. Advertisements on fac- 
tories and industrial premises will be 
prohibited. Light from factories and in- 
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dustrial premises should be prevented as 
much as possible. Outside lighting, of 
course, would be prohibited. 

In blacking out street lighting, vari- 
ous methods have been used in England. 
In cases of complete Blackout it was 
found necessary to materially reduce the 
speed of road vehicles. All vehicles that 
must move must have approved Blackout 
lighting devices. The Army Engineers 
are now working on this problem. 

Obscuration Methods and Materials 


One of the greatest dangers has been 
that of injuries from splintering glass. 
It is impossible to stop the breaking of 
glass. This is caused by fragmentation 
shells or from shell blast. But, we can 
reduce the hazardous effects of glass 
splintering upon personnel and equip- 
ment. 

Various methods are presented for 
the Blackout of glass areas. We have 
such things as paint, adhesive, paper, 
cardboard, textile materials, and so 
forth. One of the best methods of 
blacking out the skylights of industrial 
plants is to use a black bituminous paint. 
When still tacky, a layer of treated 
fabric is applied and then two more 
coatings of this same paint is sprayed on. 
That creates a very effective blackout 
for skylights, and those glass surfaces 
approaching the horizontal. In indus- 
trial plants, I would not recommend the 
painting of vertical surfaces, as you can 
use fitted board blackout units, which 
may be removed during the day; thus 
securing the benefit of daylight. 

Transparent wrapping film and cellu- 
lose nitrate may be used. I might say 
in passing that we must be very careful 
that we are not introducing something 
highly inflammable. Cellulose Nitrate 
is highly inflammable. It is effective, 
but it is not desirable from that angle. 
We also have various liquid coatings, 
such as glue, paste and so forth. 

In effecting a Blackout of an indus- 
trial plant we undoubtedly will also be 
interested in minimizing the danger from 
splintered glass. One of the best meth- 
ods is to use a wire mesh not greater 
than one half inch. That would cer- 
tainly take out most of the splinters that 
would be encountered. Many times this 
wire mesh is put into a frame. That 
frame is covered with your Blackout 
material. At other times, if there is no 
frame, the wire mesh is put as close to 
the glass or to your Blackout material as 
it can be placed. 

For Blackout alone there are avail- 
able such items as corrugated fiber board, 
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i.e., thick, solid cardboard. You have 
plywood. You have thin, metal sheets. 
You have such things as bituminous 
sheeting, plaster board, asbestos, and 
other materials of that character which 
are opaque. The main thing is to see that 
they are properly fitted to the various 
windows and skylights. And then, you 
have to be certain that they are held in 
place. 

In order to make these various fittings 
gasproof, it is recommended that a strip 
of rubber, felt, or flannel, or other thick 
fabrics be tacked on the outside edge, or 
over the face of the frame to make a 
close fit. 

When skylights are broken, it is gen- 
erally the experience in England that 
they are not replaced. Or, if they are 
replaced, they are mot replaced with 
glass. They are generally replaced with 
sheet metal, or some other industrial ma- 
terial that will stand up under blast. 


Stores Factories and Industrial Buildings 


The Blackout of important and strate- 
gic industrial plants must be 100 per 
cent effective. Otherwise except in dan- 
ger areas it will not be necessary to go 
very far with stores, etc. We are not 
contemplating severe or long-sustained 
bombings at the present time. 

From recent tests we have determined 
that of the two colors, blue is more ob- 
servable than red at low intensities from 
a point 5000 feet in the air. Blue had 
been given to us by the British as, prob- 
ably the best color. That is true at high 
intensities of light. But, we have found 
out that red is less observable at low 
intensities at considerable distances. 

In blacking out, you will meet with 
one condition that is very difficult to take 
care of, and, that is the blacking out of 
blast furnaces. One of the best meth- 
ods, probably, of taking care of that situ- 
ation would be to stagger your opera- 
tions, if possible, putting blast furnace 
operation on in the daytime. 

In blacking out with paints it is gen- 
erally recommended that paints be 
sprayed on the glass surfaces. By spray- 
ing paint on the outside of skylights you 
effect two things: 

a. You secure obscuration, and: 

b. You eliminate the reflection from 
glass which would be a very defi- 
nite sign to the enemy. 

In blacking out industrial plants, you 
may be faced immediately with the need 
for correct ventilation. It may be neces- 
sary in some plants, where you black out 
both horizontal glass and vertical glass 
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surfaces, to introduce a complete ven- 
tilation system for the personnel of the 
factory. 

In order to completely black out a 
plant, it is also necessary to black out the 
entrances and exits. And, for that pur- 
pose a so-called “light-lock” is recom- 
mended. ‘This also applies to stores, 
theatres, hotels, and other similar build- 
ings which must be used, and to which 
entrance must be gained and exit given. 

This whole subject, to my mind, is one 
of timing. 1 don’t think we can fulfill 
all these Blackout measures unless we, 
also, take into consideration the matter 
of time. Certainly at the present mo- 
ment, we are not justified in going to 
total Blackouts except in strategic areas. 
‘Time may demonstrate otherwise. 

A very important method of obscura- 
tion, not too much stressed previously is 
the use of smoke. Smoke is rather an 
uncertain thing, as you can understand, 
due to the possibility of varying wind 
direction. In other words, you may fig- 
ure on blacking out a plant by smoke, 
and when you come to actually blacking 
it out, the wind may be in the wrong 
direction. You may not be able to black 
out that plant, unless you have the plant 
completely surrounded by smoke. How- 
ever, there is a very definite application 
for smoke. There are some places you 
can’t cover in any other way, and I be- 
lieve more recently it has proved very 
effective in England. 

A case was called to my attention in 
which a company wanted to know what 
they should do about a burning culm 
pile. They said that this culm pile lighted 
up the area. It lit up the various mills. 
It not only lit up various plants, but 
the whole countryside was illuminated. 
There appears to be no means or meth- 
od, as yet, of putting out the culm fire. 
Well, I haven’t the answer to that ques- 
tion as yet. I think one possibility would 
be the use of smoke at the time of an 
actual raid. 


Utilities, Municipal Services and 
Installations 

The question of supplying electric 
power and light is most important. Eng- 
land has met that problem by having a 
very complete high tension “grid system’ 
with which you are probably acquainted. 
In ‘other words, they have power tie- 
lines. In case one point was cut off for 
some reason, they could supply power 
and light to essential plants from other 
generating stations. 

In the electric lighting of a city, it has 
been suggested by some people that in- 
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stead of blacking out the street lighting 
system, that we institue a variation of 
light pattern. In New York it is stated, 
if you eliminated the lighting on Broad- 
way and the two main drives on the 
side, that you thereby created a different 
pattern from a point 30,000 feet in the 
air, different from that which formerly 
existed. | cannot vouch for the efficiency 
of that method. 
gested solution to the problem. 

A very essential and important point 
regarding electric lighting is that no 
light should be thrown upward and all 
the lights should be so guarded as to ac- 
complish this. 


However, it is a sug- 


Transportation 


Transportation must be taken care of. 
Under this you have, first, motor trans- 
portation. For guiding of vehicles vari- 
ous items have been used, such as phos- 
phorescent materials and paints. It is 
claimed that phosphorescent materials 
are not good for more than a short pe- 
riod of time. But, I think that with the 
improvements in the art in the last six 
months, it may develop that some phos- 
phorescent paints may be good for eight 
hours—which is the night period.  II- 
luminated signs using fluorescent paints 
and reflector buttons may be used. A 
very good sign has been developed using 
a battery and small lights. 
to standardize signs for items such as 


We propose 


fire houses, fire alarm boxes, hospitals, 
police stations, etc., to indicate such lo- 
cations. 

For the safe movement of emergency 
trafic which may be permitted to pro- 
ceed, it is recommended, though not ap- 
proved that an auxiliary lighting system 
consisting of a special headlight, two 
marked lights and two rear lights. Black- 
out devices for auto headlights, such as 
rubber masks with slight openings ™%4 x 
3 inches are not acceptable. We do hope 
to develop a headlight for the use of the 
average citizen at a fair price. 


Summary 


the main factors in- 
a Blackout there are several 
outstanding items which must be given 


Summarizing 
volved in 


consideration; namely: 

(1) Obscuration of homes and build- 

ings. 

(2) Street lighting. 

(3) Traffic lights. 

(4) Auto headlights. 

For obscuration of homes, there have 
been three methods suggested: (1) ex- 
tinguishing all lights, which of course is 
not desirable over any long period of 
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time. (2) Total obscuration of all ex- 
terior openings which is the correct way 
of effectually and permanently blacking 
out for a long period. (3) The possible 
use in the home of a special interior 
Blackout lamp which is being developed 
but not approved as yet. The use of 
such a device would mean considerable 
savings in the use of purchased materials 
for blacking out the home. 

Blacking out of buildings or industries 
which must be used twenty four hours 
a day is, of course, mandatory. 

For street lighting, there are several 
possible methods of accepted street light- 
ing, and the first is the installation of a 
complete auxiliary system to provide ac- 
ceptable intensities. “This would involve 
the extinguishing of the existing street 
lights. Then there is the possibility of a 
reduction of intensities and diversity of 
pattern. ‘The third method would be 
the blacking out of existing street light- 
ing systems and the installation of spe- 
cial lighting units at strategic points. 

Traffic (stop and go) lights can be 
taken care of by extinguishing them and 
using police for directing traffic. They 
may also be masked and hooded. An- 
other method would be a reduction in 
voltage combined with proper hoods on 
each lamp. 

Auto headlights . 
movement of 


.. in order to permit 
automobiles during a 
Blackout all vehicles should be equipped 
with some form of approved headlight 
acceptable to the Army. 


Specifications 


In order to inform you that the OCD 
is working assiduously on this over all pro- 
gram, you will be interested to know 
that we are planning on the development 
of standard specifications, covering 

1. Obscuration methods and materials. 

2. Street lighting. 

3. Auto headlights. 

4. Traffic lights. 

5. Signs—directional. 

6. Interior Blackout lamps. 

7. Flashlights. 

8. Paint. 

9. Railroad Blackouts. 

10. Blackout of water-borne traffic. 
11. Blackout of air-borne traffic. 

Incidentally, the railroads are doing a 
splendid job of developing very complete 
specifications of their operation and 
methods during Blackouts or air-raids. 

As soon as the foregoing specifications 
are completed they will be published and 
generally distributed. 
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Field Experience With Effective Power Rationing 


By Chas. A. Collier 


Vice-President, Georgia Power Company 


Summary of talk at the General Power Conference, EE], March 24. 


HE company which I represent 

has had the unpleasant experience 

of going through three periods of 
power curtailment. 

In the first one, back in 1925, we were 
unable to carry the peak load; last fall 
we were short on kilowatt hours; and 
last summer it was a combination of 
both. The method of handling, and the 
objective sought, were different in each 
of these three types of power curtail- 
With a shortage of peaking ca- 
pacity it was necessary to shift the load 
from the peak period to the off-peak 
With~a lack of kilowatt hours 
it was only necessary to eliminate non- 
The third type, in which 
there is a shortage of both peak load 
capacity and kilowatt hours, is the most 
difficult to handle. It requires both cur- 
tailment of kilowatt hour consumption 
and shifting of loads from the peak pe- 
riods to the off-peak periods. The first 
type is typical of a system that generates 
its power from fuel. The other two 
types are typical of hydro systems with 
steam reserves. 

Our first two curtailment programs 
were voluntary, in the sense that we had 
no authority by which we could compel 


ment. 


period. 


essential uses. 


any customer to shift his load or reduce 
his kilowatt hour consumption. The last 
curtailment was ordered by the Power 
Branch of the Office of Production 
Management and we acted under and 
by virtue of their authority, as set out in 
Limitation Order L-16. 

By reference to some typical load 
charts, I can show what was accom- 
plished in each of these three curtailment 
periods. 

During the first curtailment period, 
which resulted from a severe drought in 
the summer of 1925, we did not have 
sufficient capacity to carry the normal 
peak load as shown by the “Normal 
Load” curve on the chart dated Septem- 
ber 10, 1925 (Fig. 1). The shape of 
this normal load curve shows quite clear- 
ly that the peak loads at 9 A.M. and 3 
P.M. were predominantly industrial. It 
also shows. by the rapid drop in load 
from 5 P.M. to 6 P.M. that the indus- 
trial load was largely single shift opera- 
tion. We had been carrying about two- 
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thirds of the load between 7 A.M. and 
4+ P.M. on our hydro plants with water 
taken from reservoirs. This was de- 
pleting our storage so rapidly that it 
was unsafe to continue it any longer. 
Fortunately, there was a large block of 
importable steam power available from 
10 P.M. to 6 A.M., as shown on each 
end of the load chart. 

The only way to make use of this 
available steam power and reduce the 
withdrawal of water from our 
voirs was to shift a large amount ot 
normal industrial day load over into the 
period when the steam power was avail- 
able. ‘This was what we attempted to 
do. The objective we set up is indicated 
by the “Proposed Load” curve. What 
we actually accomplished is shown as 
the “Present Load.’’ We actually re- 
duced the peak load by 22,000 kw, or 29 
per cent. This reduction was spread 
fairly uniformly throughout the critical 
day load period. It came down to with- 
in 5000 kw of our proposed load. De- 
spite our effort to get industries to oper- 
ate from 10 P.M to 6 A.M., we missed 
our objective by a little larger margin 
because both labor and management did 
not like to operate the morning shift. 
Their preference for the evening shift, 
when they were asked to give up the day 
shift, is shown by the shape of the “Pres- 


reser- 


ent Load” curve which turned up sharp- 
ly at 6 P.M. and reached the peak at 
8 P.M., quite contrary to our planned 
shift in load as shown by the “Proposed 
Load” curve. 

In addition to this shifting of a large 
part of the industrial load, we obtained 
reductions in commercial and residential 
The curtailment period lasted for 
six weeks, ending when the drought was 
broken. Although there was some loss 
of industrial production, no appreciable 
harm was done. 

Our next curtailment period ran from 
May 26 to July 4, 1941. It was handled 
on a voluntary basis. No government 
agency directly took any hand in it, 
other than to undersign a joint appeal 
to all users of electricity in the South- 
east. They were asked to cooperate in 
a voluntary campaign of economy in the 
use of electricity as a patriotic duty in 
the interest of national defense. 


use. 


The need for power curtailment at 
this time was caused by an unprecedented 
drought in the spring of 1941, with only 
50 per cent of normal rainfall, coupled 
with an increase in industrial load of 25 
per cent over the corresponding months 
of 1940. A normal increase would have 
been about 8 per cent. We could have 
carried the increased load if we had 
realized normal rainfall, or we could 
have carried a normal load on the ex- 
tremely low rainfall, but we could not 
carry the unusually heavy load with 
half of normal rainfall. The available 
surpluses of the neighboring utility com- 
panies were being used to augment the 
increasing demands of the aluminum 
plants in Tennessee and North Caro- 
lina, which amounted to 329,000 kw at 
nearly 100 per cent load factor. The 
Aluminum Company’s hydro plants were 
seriously affected by the drought and 
could supply less than half of their total 
energy requirements. 

With our own storage reservoirs being 
rapidly depleted and with no additional 
importable power available we faced a 
combined shortage of kilowatt hours and 
peaking capacity if we continued to draw 
on storage. Careful analysis of the 
available power supply, taking the likeli- 
hood of rain into account, showed that 
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Figure 2 


in order to reduce the rate of withdrawal 
from the reservoirs to a safe amount we 
would need to reduce our kilowatt hour 
sales by 20 per cent and cut our week 
day peak load down about 30 per cent, 
part of which could be shifted over to 
the week end period when it could be 
supplied from the run-of-river hydro and 
steam plants. 

To set the stage for the reduction and 
shifting of industrial power loads that 
seemed inevitable, we thought public 
sentiment, which was quite different 
from what it is now, required us to make 
a general appeal for power conservation. 
We felt that it was necessary to ask 
commercial customers to eliminate all 











? 


non-essential uses of electricity, such as 
sign, window, ornamental and outdoor 
lighting, before asking the industrial cus- 
tomers to reduce their kilowatt hour use 
and shift their hours of operation from 
week days to week ends. We did this 
with a very complete and well thought 
out advertising and publicity campaign. 
The appeal for the elimination of non- 
essential uses stressed the urgent need of 
electricity for aluminum production and 
the importance of this vital metal in the 
national defense program. The message 
was carried to the public by the press, 
radio, mailing pieces, posters and indi- 
vidual contacts of sales personnel. 

In less than a week we were getting 
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results. The dark shaded areas on the 
load chart for the second week of this 
campaign (Fig. 2), show the actual load 
decreases by comparison with the load 
during the week of May 19-25. The 
total decrease amounted to 2,063,000 
kwhr, or 4.2 per cent. Most of this de- 
crease came from commercial customers. 
The decrease in the down town business 
area of Atlanta was right at 20 per cent. 
The increases show up appreciably on 
Sunday. The other operating companies 
in the Commonwealth & Southern Cor- 
poration interconnected southern group 
got a similar response. 

During this preliminary phase of the 
curtailment program we were hoping for 
enough rain to permit of returning to 
unrestricted use or at least to make fur- 
ther curtailment unnecessary. We did 
not get the rain and spent the third week 
laying the ground work for the curtail- 
ment and shifting of industrial loads that 
we wanted to have in effect by Monday, 
June 16. On Friday, June 13, we 
reached the low point of 34,300,000 
kwhr in storage, which, at the immedi- 
ately preceding rate of withdrawal, 
would have lasted us about one month. 

After careful study and analysis of 
the character of our industrial load in 
its relation to the other classes of load, 
and the ideal weekly load curve based 
upon the power then available, we found 
that those industries that could be cur- 
tailed would have to cut back 33 1/3 
per cent in their use of energy for five 
and a half days from 6 A.M. Monday 
to noon Saturday. No reduction was 
needed on the week end. In fact, the in- 
dustrial customers were urged to make 
up as much of their loss of production 
as possible between noon Saturday and 
6 A.M. Monday. 

A resolution of wholehearted cooper- 
ation adopted at the annual convention 
of the Georgia Cotton Manufacturers 
Association helped very much in getting 
other industries to go along with the 
program. 

The load chart for the fourth week, 
June 16-22 (Fig. 3), shows what was 
accomplished. The total decrease in kilo- 
watt hours used between 6 A.M. Mon- 
day and noon Saturday was 8,849,000 
equalling 17.9 per cent of the weekly 
load prior to curtailment. The increase 
on the week end amounted to 2.793,000 
kwhr, giving us a net reduction of 6,- 
056,000 kwhr, or 12.3 per cent for the 
week. Our peak load was reduced from 
425,000 kw to 350,000 kw, or 18 per 
cent. Similar reductions were realized 
by Alabama, Mississippi and South 
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Carolina power companies. With these 
reductions in load and the additional 
output of a new 40,000-kw steam plant 
that was put in operation on June 4, we 
were able to show small daily gains in 
amount of water in storage reservoirs. 
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thirteen States had to be set up on a basis 
that was fair and equitable to ail the 
diverse interests involved. It was quite 
different from setting up the programs 
that applied in a more limited area. 
Limitation Order L-16_ prescribed 
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TABLE I 
Estimated Reductions 

No. Curtailment Period Per Per 

Class of Service Custs. From To Kwhr Cent Revenue Cent 
Residential . ..» 200,420 May 26 July 4 2,500,000 7.8 $10,000 1.1 
Commercial ...... ide 40,725 May 26 July 4 7,000,000 21.9 80,000 9.2 
Industrial ..... . ; 537 June 16 July + 14,000,000 12.0 102,000 10.0 
Street Ltg. ........ .. 404 May 26 ‘July 4 500,000 22.4 18,000 24.6 
Mun. and REA ....... 87 May 26 July 4 500,000 2.8 4,000 2.6 
Potal 2.55; 24,500,000 12.2 $214,000 7.2 


The heavy rainfall during the week end 
of July + ended this second curtailment 
period. 

As near as we could tell, this power 
rationing reduced our kilowatt hour sales 
and revenue by the amounts shown in 
Table I. 

We have had no claims for refunds or 
damages and no threatened suits. I don’t 
think we lost the good will of any cus- 
tomer. I think the reasons for this were: 
1) The cause of the curtailment was 
explained in great detail with facts and 
figures; 2) The reductions were kept 
on an equitable basis so that all custom- 
ers in each classification shared alike; 
3) We kept well trained personnel in 
constant contact with our customers to 
keep things working smoothly. 

When the restrictions of the summer 
curtailment were removed, the load 
curve resumed its upward trend. Rain- 
fall continued to be below normal. The 
net result was that by the end of Octo- 
ber the whole Southeast was facing a 
shortage of kilowatt hours. This time 
the Office of Production Management, 
acting under authority delegated to them, 
issued Limitation Order L-16. 

The basis of this Limitation Order 
was worked out at conferences con- 
ducted by the Power Branch of the 
OPM, in Atlanta and Charlotte, with 
representatives of the utility companies 
in drought stricken areas, along with 
those from adjacent areas who had some 
surplus power available, engineers from 
the Federal Power Commission, and the 
Public Service Commissions of the states 
affected. At these conferences the avail- 
able power supply was sized up from 
every angle and the load was analyzed 
in detail to determine what might be 
realized by curtailment. 

A power rationing program that was 
to apply to forty utility companies in 
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weekly quotas for each non-exempt cus- 
tomer who was using 2500 or more kilo- 
watt hours per week. It prohibited the 
use of electricity for sign, show window, 
ornamental and outdoor lighting, except 
street lighting, in Alabama, Georgia, 
northwest Florida, eastern Mississippi, 
the Carolinas and Tennessee. It estab- 
lished an integrated power pool that ex- 
tended from east Texas to the Atlantic 
and from the Ohio River to the tip of 
Florida. 

The power pool operated so success- 
fully in bringing in electric energy that 
the 70 per cent quotas prescribed for our 
area, to have been effective on November 
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Figure 3 
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Tas_e II 

Weekly Kwhr From By Way of 
9,100,000 Va. Elec. & Pr. Co. & Appalach, E. Pr. Co. Carolina Pr. & Lt. Co. 
7,100,000 Kentucky Utilities Co. T.V.A. 
5,500,000 Companies in Arkansas and Louisiana 2 .V A: 

600,000 Kentucky-Tenn. Lt. & Pr. Co. care 
2,500,000 Florida Power Corp. Georgia Power Co. 
2,000,000 Savannah Elec. & Pr. Co. Georgia Power Co. 
14,500,000 Duke, Car. Pr. & Lt. Co., S. C. Elec. & Gas Georgia Power Co. 
41,300,000 








Taste III 


Estimated Reductions 


No. Curtailment Period Per Per 
Class of Service Custs. From To Kwhr Cent Revenue Cent 
Residential 208,937 Nov. 3 Dec. 5 1,000,000 3.4 $22,000 2.8 
Commercial 41,358 Nov. 3 Dec. 5 6,000,000 20.5 110,000 14.1 
Industrial ..... a 540 Nov. 10 Dec. 5 4,500,000* 4.1 33,000 3.5 
Mesene RA. wc i..c cs 409 Nov. 3 Dec. 5 ee ; Ae 
Mun. & REA ..... 88 Noy. 3 Dec. 5 2,000,000 12.1 12,000 8.7 
WRN 2s wanes 251,832 13,500,000 7.3. $177,000 6.6 


applied, but the customers to whom the :70% 
use during the base month, and the weekly 


* The 70% quotas for industrial power users as set up in the O.P.M. Limitation. Order L-16 were not 
quotas would have applied were limited to 100% 
meter 


of their 


readings from these customers showed an actual 


reduction of 4,500,000 kwhr for four weeks ended December 8, 1941 








10, were changed to 100 per cent quotas. 
The data on weekly energy imports in 
Table II gives a general idea of the way 
the power pool functioned. 

Every turbine and every engine was 
in constant operation 24 hours per day, 
seven days a week, at all the overload 
they could carry. Customers’ plants were 
tied in and they were reimbursed at cost 
for all energy they were able to deliver. 

The load chart for the second week of 
this fall curtailment period (Fig. 4) 
shows the effect of the prohibited uses 
on the Georgia Power Company’s load. 
This amounted to a net reduction of 


2,133,000 kwhr, or 4.1 per cent. How- 
ever, the reduction in kilowatt hours sup- 
plied to the down town business areas of 
Atlanta gives a better measure of the ef- 
fect of the prohibited uses, because they 
affected commercial users more than any 
other class of customers. In this com- 
load the reduction 
amounted to 521,700 kwhr per week, or 
20.9 per cent of the use prior to restric- 
tions. This reduction was spread almost 
proportionally through every hour of the 
whole week. The peak load from 3 
P.M. to + P.M. was reduced 23.6 per 


cent, 


mercial area 





Power in Total War and Total 


HE electric utility companies of 

America have dedicated all their 
manpower and facilities to the winning 
of this war. They produce seven-eighths 
of the public supply of electric power in 
this country. That the 
wheels of industry and throws light on 
the tasks of millions of workers in the 
production of more and more guns, 
tanks, planes, ships and other war ma- 
terials. 


power turns 


It does a thousand other jobs 
to give Uncle Sam the equivalent of 
millions of obedient and faithful ser- 
vants. Modern war calls for a lot of 
power. 


* President, Washington Water Power 
Spokane, Wash., 


Company. 
representing Edison Electric Insti 


tute in a symposium broadcast at the 30th Annua! 
Meeting of the U. S. , 
April 29. 


Chamber of Commerce, 


By Kinsey M. Robinson’ 


When the clouds of war began to 
gather over Europe in 1938, American 
utility companies at the same time be- 
gan to expand their generating capacity 
for the production of electric power. 
Since that time all their energies have 
been bent to that one big task. Already 
they have added 3,000,000 kw of gen- 
erating capacity—enough to light one- 
half of all Many 


more power plants are in the process of 


the nation’s homes. 
installation. It can’t be done all at once. 
Ships need turbines too—so it may be 
that many power plants scheduled to 
be installed this year will have to wait 
until next year. Even so, this is a chal- 
lenge. We will simply work that much 
harder to get enough power out of the 
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The restrictions and limitations of 
use were removed on December 5, but 
the power pool continued to function 
under OPM direction until January 5, 
1942. 

Estimates of the effect of this Limita- 
tion Order on our kilowatt hour sales 
and revenue are set out in Table III. 

A few observations based upon our 
experience with power rationing may be 
of interest. 

A primary requisite for the successful 
operation of a power rationing program 
is to have centralized authority to make 
interpretive rulings and keep all interests 
coordinated and working on the same 
basis. There must be someone with au- 
thority to say NO to those who come in 
with almost every conceivable scheme for 
getting kilowatt hours they are not en- 
titled to. 

The public will 
curtailment and give it their sympathetic 
approval only if you deserve it. Public 
approval and cooperation come along to- 
gether if you tell a straight story by 
means of the press, radio, signs, window 
displays, car cards and mailing pieces, 
backed up all the way through by per- 
sonal calls made by tactful personnel 
thoroughly trained in the fundamentals 
of the program. 


understand power 


All the utility companies, the public 
owned systems and the staff of the Pow- 
er Branch of the OPM worked together 
beautifully and a splendid job of power 
rationing and operation of the integrated 
power pool was the result. 


Production 


facilities we already have to take care 
of all war demands made upon us. 
When the war broke out in 1939, 
American utility companies had about 
five times more capacity than that ayail- 
able in the last World War. A good 
margin of this was unused generating 
In addition, the utilities had 
worked out ways of using that capacity 
more effectively and efficiently. Let me 
give you an example of this: Here is a 
community in which there are no fac- 
It is largely residential. The 
heaviest demand for electric power comes 
at night, to light homes and stores. Dur- 
ing the day, therefore, the capacity of 
the generators may be only partially used. 
Now here is another community, 
(Continued on page 182) 


capacity. 


tories. 
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Safe Practices Key to Combating 
Warm Weather Electrical Hazards 


By W. R. Smith and D. C. Stewart* 


Members, Edison Electric Institute Accident Prevention Committee 


N the electric light and power in- 

dustry, substantial progress has 

been made throughout the years in 
overcoming electrical hazards through 
improvements in design, the perfection 
otf work techniques, and the adoption 
of procedure and practices that will in- 
sure the safety of working personnel at 
all times. Notwithstanding this prog- 
ress, electric shocks and burns still ex- 
act a formidable toll of life, suffering 
and financial loss from the workers in 
the industry. The same current which 
performs useful services in lighting our 
homes and turning the wheels of indus- 
try occasionally becomes an agent of de- 
struction when it finds a path through 
the bodies of our workmen. 

It is true that electric shocks and 
burns occur much less frequently than 
other accident types such as falls, struck 
by, struck against, etc. They have, there- 
fore, less influence upon the frequency 
rate than some of these more common 
industrial types. When their effect upon 
the severity rate is noted, however, they 
are seen at once to be powerful enemies 
of safety progress in the industry. Some 
estimates have indicated that well over 
half of all the fatalities in the light and 
industry result from electric 
shocks and burns. 


power 


Hazards Are Greater in Warm Weather 

The frequency of electrical accidents 
rises and falls with the seasons, at least 
in those zones where the temperature 
changes from season to season are well 
marked. The Accident Prevention Com- 
mittee of the Electric Association of one 
northern state recently completed a 
study of 441 electrical injury accidents. 
One of the significant facts brought out 
by the Committee’s two reports was: 


“Eighty-two per cent of the total accidents 
are concentrated in the three months of July, 
August and September. Both reports are con- 
sistent in evidence that the warm weather 


* Mr. Smith is Safety Engineer, Electric Depart- 
ment, Public Service Electric & Gas Company, 
Newark, N. J. Mr. Stewart is Safetv Sunervisor. 
Niagara Hudson System, Buffalo, N. Y This 
paper was presented at the meetin of the Accident 
Prevention Committee, Edisen Electric Institute 
Chicago, Mav 6, 1942 


months are usually productive of electrical 
accidents.” 


Another survey of the seasonal dis- 
tribution of electrical fatalities for the 
year 1941 occurring in a large number 
of companies operating in about 30 
states disclosed that more than one-half 
of the fatalities occurred during the 
months of July, August, and September. 

A large electrical utility system, op- 
erating in the northern part of the coun- 
try tabulated its electrical fatalities by 
seasonal occurrence over a ten-year pe- 
riod. The following distribution was 
found to exist. 

Per Cent of 


Quarter of Year Fatalities 


Jan: to March... ....... Rete ances 8.6 
April to June... Sista ; 28.6 
Jely 80: Gente. 0.008 ree 54.2 


Get te Se... cies 


a aie 8.6 


Note that 82.8 per cent or about four 
out of five of the fatalities were concen- 
trated in the middle six months of the 
year and that over half occurred in the 
third quarter. 

In searching for an explanation of 
this remarkable unbalance a 
natural assumption would be that the 
increased exposure due to a greater sum- 
mer time volume of work accounts for 
the higher warm weather frequency. 
This is not entirely satisfactory, since 
other accident types which might be ex- 
pected to increase in like proportion do 
not appear to do so. Some special con- 
tributory factors may be that men wear 
lighter clothing in the warm weather, 
they perspire more freely resulting in 
lowered contact resistance and they may 
be less alert in the “dog days’ when 


seasonal 


working on or near energized conductors. 

Whatever the causes, we face the fact 
that at this season we enter the period 
when the probability of electrical acci- 
dents is greatest. We cannot, of course, 
relax our efforts for a moment whether 
the season be winter or summer, but it 
is certainly wise to recognize the fact 
that the greatest vigilance is needed 
when the seasonal influence increases the 
hazards that arise when safe practices 
are not observed—when perspiration wet 
clothing removes completely the chance 


of a workman’s disregarding correct 
procedure and “getting away with it.”’ 


Electrical Accidents Are Preventable 

If a study of the causes of electrical 
accidents revealed that they were beyond 
control, or that it was impractical to 
control them, then there would indeed 
be grounds for pessimism. Careful anal- 
ysis of a large number of cases has 
shown, however, that such is not the 
case. Nearly all electrical accidents can 
be prevented. Moreover, their preven- 
tion need involve no extensive revisions 
of the plant, no upheaval of working 
methods and no expenditures of enor- 
mous sums of money. All that is needed 
for immediate substantial progress is a 
more general acceptance of the impor- 
tance of established safe practices and 
an adherence to those which have stood 
the test of time. 

In an extensive analysis of mass data 
on electrical accidents certain unsafe 
practices appeared again and again. The 
most serious of these are found to be: 

1. Failure to wear rubber gloves. 

2. Inadequacy of rubber protection such as 
can be provided through proper use of hose, 
blankets, hoods, etc. 

3. Following wrong method for reaching 
working position or in doing the work itself. 

4+. Moving about, especially on poles, with- 
out proper regard for the nearby conditions. 

Out of a total of 74 shock cases which 
were analyzed, 26 were due to failure 
to use rubber gloves, 25 to inadequacy 
of rubber protection on nearby circuits 
and equipment, in 33 cases wrong work- 
ing methods were being followed and in 
18 cases the shock was received as a con- 
sequence of moving about in such a 
manner that contact was made with un- 
protected live parts, especially those 
above the lineman and in which instances 
contact was made by touching a switch, 
cutout, or wire with head or shoulders. 
It will be noted that the total exceeds 
74+ which is due to the fact that in sev- 
eral cases there were violations of good 
practice in more than one respect. 

A few of these unsafe acts are indi- 
cated by the following descriptions of 
electrical cases: 








Page 180 


A lineman was handling a guy wire 
which lay over rubber protective equip- 
ment applied to a live primary conduc- 
tor. The day was warm and he had 
evidently removed his rubber gloves. The 
guy wire worked in beneath the hood, 
contacted the primary wire and the line- 
man was fatally shocked. If he had 
worn his rubber gloves while he re- 
mained in the primary area his life 
might have been saved. 

A workman was tending reel on the 
ground. A dead wire was being pulled 
out from a length of line on which some 
other conductors were energized at pri- 
mary voltage. The “dead” wire con- 
tacted a live conductor and the man was 
seriously injured. Both the foreman 
and the workman failed to realize that 
the primary area was extended by means 
of the “dead” wire to the ground, and 
that rubber gloves were as necessary to 
the man on the ground as to any lineman 
who might have happened to be working 
on energized conductors on some nearby 
pole top. 

A lineman had protected the primary 
conductors but had failed to apply pro- 
tective equipment to grounded secondary 
conductors which were in his working 
area. In some manner a line hose be- 
came displaced and he made contact with 
a live primary conductor while another 
part of his body was in contact with the 
secondary. He was fatally shocked. Both 
the foreman and the workman failed to 
realize, or at least to act upon the im- 
portant principle, that the passage of 
current through his body might have 
been blocked by suitable protective 
equipment at a second point, namely, 
where his body made contact with the 
grounded secondary. 

A lineman had assumed a position 
partly above primary conductors before 
calling for rubber protective equipment 
which he intended to apply to the con- 
ductors. He wore his rubber gloves, but 
a part of his body contacted a primary 
conductor and he was fatally shocked. 
The protective equipment could have 
been applied safely from a position below 
the primaries. 

A lineman had pulled the fused cut- 
outs in the primary connection to a 
transformer which was to be replaced 
and then opened the secondaries. As 
he moved up on the “hot” side of the 
pole his neck touched some part of the 

The other side of 
This incident illus- 
trates the importance of a 
keeping clearly in mind at all times 
where he is working and what kind of 


still alive connection. 
the pole was clear. 
lineman’s 
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movements he can safely make before 
and after rubber protective equipment is 
installed. 

These have been 
overhead line experience. Electric sta- 
tion workers and underground cable 
workers have had similar experiences, 
modified in character only by the nature 
of their work. In substations, the prob- 
lems resolve themselves largely into mat- 
ters of maintaining safe working dis- 
tances from operating equipment and des- 
ignating and identifying in some proper 
manner the areas within which work 
can be safely done. Of importance, how- 
ever, is an understanding on the part of 
all workers in these areas, whether elec- 
tricians or laborers, that taped connec- 
tions to transformers should not be re- 
garded as safe to touch when painting 
or other work is being done nearby. 
Rubber blankets and other protective 
equipment should be used when condi- 
tions warrant. 


cases taken from 


A disturbing feature associated with 
many electrical accidents is that they 
happen on jobs which were, from the 
standpoint of the foreman and work- 
men, absurdly simple ones, jobs that 
seemed to require no special safety plan- 
On the contrary, 
nearly all line crews can recall partici- 


ning or precautions. 


pating in or hearing of some unusually 
difficult or project, 
nized by everyone to be hazardous, but 


emergency recog- 
completed without a single serious acci- 
dent. Careful planning was, of course, 
the answer. There is an urgent need 
for the of the same careful 
planning to the simpler jobs. 


extension 


Safe Practices Furnish Key to Prevention 
As a result of considerable study of 
the recurring pattern of electrical acci- 
dents the following suggestions are made. 
These are by no means intended to in- 
clude all the measures which might in- 
crease the effectiveness of prevention 
work in this field, but they have seemed 
to be the most important and outstand- 
ing ones. 
1.Develop and encourage careful super- 
visory and workmen planning of jobs, 
minimizing when practicable “hot’’ work 
and giving careful attention to the plan- 
ning of “simple” well as the 
more complicated ones. 


jobs as 


nN 


. Train those who must work on or near 
energized conductors to become more 
“position conscious.” Important in this 
connection is a consciousness on the part 
of all workmen whether on poles or on 
ladders in substations of the possible 
consequences of a change in position as 
a result of loss of balance because of the 
sudden slipping of a wrench or other 
tool upon which strain is being applied. 
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. Insist on full use of rubber gloves. This 

includes the wearing of gloves not only 
when handling energized conductors or 
those that might become alive but also 
whenever the workman is in the primary 
area where he might make contact 
with live conductors as a result of un- 
expected happenings such as cutting out, 
slipping, etc. The practice of having 
linemen wear gloves when working on 
secondaries has been adopted by many 
companies. 

Some companies have found that the 
use of shoulder length rubber sleeves by 
linemen when working at the primary 
level has effectively eliminated contacts 
to the arm above the glove gauntlet. 


+. 


. Develop full use of portable rubber pro- 

tective equipment with the goal in view 
that every workman will be protected 
in his working area, should he fall, cut 
out, or in some other manner unexpect- 
edly make contact with live parts in such 
areas. Train workmen in the methods 
and art of applying and removing this 
equipment properly. 


Ww 


. Establish procedure for the conduct of 
work in substations and other such areas 
where work is normally done on equip- 
ment that is out of service but usually 
adjacent to that which is energized. 
Positive identification of such areas by 
tape, barriers, guard rails, etc., is rec- 
ommended and the supervision of work- 
men as they enter into and depart from 
such areas by foremen or their appoint- 
ed representatives has been found to be 
one of the most effective ways of guard- 
ing against the inadvertent action of em- 
ployees in going into dangerous areas 
or too near unprotected points. 

The soundness of these five points has 
been tried and tested through the hard 
school of experience. Failure to observe 


them has cost men their lives. Is it not 
logical to recognize the probability that 
similar failures to observe safe practices 
will result in other such accidents in the 
future ? 
The Time Is Now 

The season of the year is here when 
this problem should claim the attention 
and command the action of every execu- 
tive, supervisor, and workman in the in- 
dustry. In this period of national emer- 
gency, more than ever before, it is im- 
perative that every possible effort be 
made to prevent needless sacrifice of our 
acci- 


manpower through preventable 


dents. Working tools, in the form of 
recognized and established safe practices, 


are at hand. Lives will be saved if these 


tools are used with skill and energy. 


Epitor’s Note: Reprints of this article are 
available from the Accident Prevention Com- 
mittee, EEI. It is suggested that they might 
well be distributed to line foremen and 
others engaged in supervisory work. 
























1942 


This 
only 
s or 
also 
nary 
ntact 
un- 
out, 
ving 
z on 
nany 


- the 
s by 
nary 
tacts 


pro- 
view 
ected 
, cut 
pect- 
such 
hods 
this 


t of 
reas 
juip- 
nally 
ized. 
s by 
rec- 
ork- 
from 
oint- 
o be 
jard- 
em- 
reas 


has 
hard 
erve 

not 
that 


tices 


. the 


vhen 
ition 
cecu- 
e in- 


mer- 


c are 
Com- 
might 


and 














pe ite 


May, 1942 


EDISON ELECTRIC INSTITUTE BULLETIN 


Page 181 


The 1942 Revenue Act—Adverse Effect of Federal ‘Taxes 
on Earnings of Utility Companies as Compared with 
Earnings of Manufacturing Enterprises 


Statement of C. W. Kellogg, President, Edison Electric Institute, Submitted 
to the Ways and Means Committee, House of Representatives, April 21, 1942 


HE purpose of this statement is 
"wa show in a factual way the ad- 

verse effect of Federal taxes on the 
earnings of electric utility companies 
as compared with the earnings of manu- 
facturing industry and to point out that 
proposals in the forthcoming 1942 Reve- 
nue Act would operate much more seri- 
ously against the utility industry. The 
electric utilities recognize the present 
need for more revenues for the Federal 
Government in this time of emergency 
and are not objecting to taxation; they 
believe, however, that the income tax 
schedules as proposed by the Treasury 
Department are discriminatory against 
utility companies. 


Effect of Taxes on Utilities 


Due almost entirely to increased Fed- 
eral taxes, the net income of electric 
utility companies for 1941 decreased 3.3 
per cent below their net income for the 
previous year. (See Table 1.) In con- 
trast with this record, the 1941 net in- 
come of all industry combined increased 
20 per cent over the previous year.* 

Based on the results of 1941 and op- 
erating experience for the first quarter 
of 1942, it is estimated that with the 
Treasury proposal for a tax of 55 per 
cent on corporate net income there 
would result a further decrease in net 
income for electric utility companies for 
1942 of 30 per cent below the 1941 net 
income. 

This decrease of 30 per cent in net in- 
come is an average figure. The effect on 
many individual corporations would be 
far more serious. 

A stable income industry like the utili- 
ties cannot look to greater volume of 
business to offset higher taxes. Not- 
withstanding the great increase in power 
consumption since the outbreak of war 
in Europe, the following figures show 
how moderate has been the revenue in- 
crease of electric light and power com- 
panies as contrasted with manufacturing 

* National City Bank, “Economic Conditions, Gov- 
ernment Finance,” United States Securities, April, 
1942, pages 44-45. Also National Industrial Con- 


terence Board Economic Record, Vol. IV, No. HT, 
March, 1942, page 76. 


concerns. The increase in sales in 1941 
over 1940 are as follows: 


..Plus 49 per cent 
“ 29 per cent 


Durable manufactures . 
Non-durable manufactures. . 


Electric light and power 
companies “ 9 per cent 
(Source: National Industrial Conference 


Board Economic Record, March, 1942, page 
76). 

Because of the serious effect on the 
earnings of electric utility companies of 
a further increase in the Federal income 
tax and surtax, it is essential that such 
increases be held down to the minimum. 
For instance, with the probability that 
net income before Federal income taxes 
will be 5 per cent under last year’s fig- 
ure, an increase in the income tax from 
the present rate of 31 per cent to a rate 
of 40 per cent will, it is estimated, leave 
the net income of these utility companies 
15 per cent below 1941. 


Suggestions for Relief 


While recognizing the obligation of 
all to pay taxes, it is submitted that the 
real function of utilities is to furnish 
the public with an essential service as 
cheaply as possible. This function is rec- 





TABLE 1—INCOME STATEMENT, ELECTRIC 
UTILITY COMPANIES 








(Millions of Dollars) Per 
Cent 
1940 1941 Change 
Operating Revenues $2,277. $2,475 + 9 
Operating Expenses ... 863 955 +11 
Depreciation .......... 260 279 +7 
pic a ee bus 404 511 +26 
Total Deductions 1,527 1,745 +414 
Operating Income ..... 750 730 — 3 
Income Other Depart- 
ments .. Sid giat oi 62 55 —ll1 
Non-operating Income. . 77 74+ —4#4 
Gross Corporate Income 889 359 — 3 
Interest and Amortiza- 
tion SO ; 315 303 —4 
Other Deductions .. : 17 17 





Net Income .. cbecns ae 539 — 3 


(Source: Edison Electric Institute Statistical 
Bulletin No. 9, Table 33, page 39.) 
ognized with respect to municipal and 
governmental electric systems in their 
being exempted from all Federal taxes. 
The electric utilities do not feel justi- 
fied in asking for the exemption from 


Federal taxes as enjoyed by their gov- 
ernment-owned competitors, but suggest 
two points which, if included in the 
Revenue Act, would help them perform 
their functions for the public. 


1. Allow the deduction of preferred 
dividends in the computation of corpo- 
rate gross income for tax purposes. The 
utilities require about eight times as 
much fixed capital per dollar of annual 
gross earnings as does the average indus- 
trial concern. In raising this capital by 
the sale of securities, bonds are unsalable 
unless supported by about an equal 
amount of stock. In recognition of this 
situation it would be logical to allow the 
deduction requested. 

2. Exempt utility companies from the 
excess profits tax. (Since they are regu- 
lated as to earnings by governmental 
bodies. ) 

3. As an alternative to the second 
proposal, allow utility companies to de- 
duct income and surtaxes in computing 
excess profits net income, as was pro- 
vided in the 1940 Revenue Act. 

Table 1 shows that notwithstanding 
an increase in gross revenue of $198,- 
000,000, net income, due largely to 
taxes, dropped $18,000,000, or 3.3 per 
cent. The big expansion in electricity 
sales took place principally in the lower 
priced industrial use of electricity rather 
than in the higher priced retail sales. 
This shift is becoming more pronounced 
in 1942 and has further slowed down 
the percentage increase in gross revenue. 


Taste 2—BreaKDOWN or Utiity Taxes* 





(Millions of Dollars) In- 
Federal Taxes: 1940 1941 crease 
Income Taxes .. $129 $180 $51 
Excess Profits ..... 6 45 39 
3 1/3 Excise Tax.. +4 49 5 
All other Federal 11 20 9 
Total Federal ..... 190 294 104 
State and Local Taxes 214 217 3 
Total Taxes ...... 404 511 107 
(*Preliminary figures; based upon reports 


covering 70 per cent of total revenues). 


Table 3 shows that the relative tax 
burden has doubled since 1930. It shows 
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also, by the rise in the proportional 
amount required for operation and main- 
tenance, that it has not been possible to 
offset the increased cost of labor and ma- 
terials by economies and by the expan- 
sion of sales of electricity. It shows fur- 
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not meet big increases in taxes from in- 
creased gross revenue. 


past 30 years is shown in Charts | and 
2. These emphasize why utilities can- 











TABLE 3—GROWTH OF ELEcTRIC UTILITY TAx BURDEN 







(Per Cent of Gross Revenue) 


Spent for 


Balance Available for 
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about the same size, but highly indus- 
trial in character, with many factories 
and shops. The demand for power in 
this case is heaviest during the daytime. 
Well, why not “pipe” over some of the 
No. 1 


it and 


unused power from community 
to community No. 2? One has 
doesn’t need it; the other needs it and 
doesn’t have it. So they get together. 

This is a highly simplified example 
of the way in which American utility 
companies have for years pooled their 
resources to build up reserves of power 
that may be sent where and when it is 


needed. Today they are doing it on a 


bigger scale than ever before. Through- 
out the land the operators of America’s 
utility systems and of industrial, munici- 
pal and government plants are getting 
‘ogether so that every horsepower of un- 





Power in Total War 


(Continued from page 178) 


used capacity may be utilized to supply 
the war’s demands. 

Of course, we expect to face more and 
heavier war loads. 
aluminum, 


The production of 
magnesium, steel, 


synthetic rubber, high octane gasoline, 


electric 


explosives, chemicals and so forth, re- 
quires lots of electric power. However, 
the increased demand for electric power 
in war industries will be substantially 
offset by the decrease in civilian manu- 
facture. We're 
that factor, and nobody knows yet how 
great its effect will be. 


just beginning to feel 


There may be some tight spots here 
and there where unavoidable concentra- 
tion of war loads will pile up on avail- 
able generating capacity. In such places 
conservation methods may be necessary. 
But with skillful guidance and with the 
full cooperation of the utilities, the mu- 


nicipal and government plants, and of 
industry—and with the sympathetic par- 
ticipation of the public, these local situa- 
tions should not last long nor cause 
much sacrifice. 

Our splendid operating organizations 
can be counted on to do their utmost. 
‘These men have met the upsurge of war 
demands without fuss or fanfare. From 
long experience they have learned how 
to coordinate the many sided parts of 
their organization into a going, efficient 
service. hey can be counted on to use 
all their skill and ingenuity in meeting 
the power demands of America’s enor- 
mous war program. The ranks of the 
utility industry are supporting the ranks 
of the fighting forces. Every man in 
our ranks knows how much depends on 
the capable and faithful performance of 
his duty. 
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Protection of Electric Public Utlity 
Systems Against Air Raids 


By A. V. DeBeech 


Chairman, Foreign Practice Group, Electrical Equipment Committee, EEI 


Paper presented before the Electrical Equipment Committee, EEI, Chicago, May 4 


In the Belief That It Would Be of Timely Interest and of Value to Utility Men, a Review Has 
Been Made of All Available Material Published to Date (May 8) as to the Effect of Air Bombing 
on the Plant and Equipment of Electric Public Utilities and the Methods Adopted to Minimize the 
Effects, to Maintain Service Under Adverse Conditions and to Restore Service as Quickly as 
Possible When Interrupted. The Record Is Largely Drawn from the Experiences of Electric 


HERE has been assembled from 

a number of (see bibli- 

ography at the end) such informa- 
tion as is available regarding the pro- 
tection of power plants, substations, 
transmission and distribution 
against air raids. It is based largely on 
the experience of public utilities in Great 
Britain. Concerning the utility men of 
England, who have carried on under 
most trying conditions, Mr. Davis M. 
DeBard, Vice-President, Stone & Web- 
ster Corporation, thus 
duces a recent article on this subject and 
his words may well form the introduc- 
tion to this compilation of such infor- 
mation. 


sources 


systems 


Service intro- 


“When this war is over a story of heroism 
and devotion to duty will be written about 
the employees of the English electric utility 
companies. ‘Many have been killed in their 
line of duty and a great many more have 
been injured. When their homes were bombed 
during the night, the majority reported on 
time for work the next morning. When their 
families moved from London and other con- 
gested areas, they remained to carry on. The 
trials and triumphs of the British electric 
utility industry as it has daily gone about 
its task of maintaining service to its cus- 
tomers in thickly populated areas, and to the 
war industries under the constant destruction 
of the Nazi blitz, is another story which we 
shall some day read with great pride. The 
English people, as a whole have gone for- 
ward with indomitable spirit, but we should 
all be especially proud of the devotion to 
duty of our ¢lectric utility brethren who have 
maintained service under the most trying 
conditions.” 


The population of England and Wales 
today is about 40 million. Distances are 
short and towns are close together and 
congested. Approximately 100,000 men 
and women are employed in the electric 
and gas industry in England. 

All electric power is generated by 
steam produced by coal. The electric 
companies deliver 50-cycle current at a 
pressure of 220 volts for residential use. 
Most of the urban distribution is by 
means of paper-insulated lead-covered 


Utilities in Great Britain. 


steel wire armored cables laid directly 
in the earth. It is quite usual to place 
the distribution transformers 
ground from which distribution pillars 
containing the branch connections pro- 
vide service to the fuses located above 
ground. Overhead distribution lines are 
generally located in rural districts and 
have not been subjected to severe bomb- 
ing. 

One major feature of their war ex- 
perience is that it has proven beyond all 
doubt the value of complete interconnec- 
tion of the high tension system. This 
interconnection has been maintained in 
the face of the most violent enemy at- 
tacks with the discriminative protective 
equipment called upon to act incompar- 
ably more frequently than in peace time. 


under- 


Power Stations, Substations and Equipment 


Guarding 


Generating stations are under military 
control and protected by armed guards. 
Therefore, floodlighting systems to facil- 
itate protection against sabotage have 
been unnecessary. Incidentally, there 
have been no cases of sabotage in the 
Edmundson group and, as far as is 
known, none in connection with the elec- 
tricity supply industry. 


Camouflage and Blackout Provisions 


Generating stations are cleverly ca- 
mouflaged to protect against daylight air 
raids, and at night are completely black- 
ed out. Camouflage, however, is no 
barrier to an who is colour 
blind. Blackouts are obtained by total 
screening of windows, skylights, doors, 
and openings, so that no light shows. In 
most power stations, the windows have 
been bricked up for the war period and 
skylights screened by wooden structures. 
Power stations and attended substations 
have quite generally installed a system 
of pilot lighting of low intensity, located 


observer 


at such important points as switchboard 
instruments, turbine and so 
forth, for use during air raids. Thus, 
in case an outer wall or roof is damaged 
and the lights exposed, the main lights 
can be switched off and operation con- 
tinued by means of the pilot lights. Un- 
der normal conditions, full inside illu- 
mination is encouraged. It is considered 
that darkness inside buildings is bad for 
morale. 


controls 


Observation Posts 


Watchers are placed on the roofs of 
buildings in protected posts provided 
with a telephone to report the approach 
of an enemy raid and to be instantly 
available if incendiary bombs fall on 
the roof. It is obviously impossible to 
have fire watchers provided for every 
substation, but the most important ones 
should be provided for. The minor ones 
can be left fairly safely to the care of 
members of the staff who happen to live 
in the district, to the warden, and to 
the Fire Service. 

In case spotters indicate the proximity 
of enemy planes and sound local horns, 
each employee goes to his war station 
and knows just what his own duties are, 
as well as special duties should a desig- 
nated co-worker be unable to perform 
his duties. Power plant guards are 
trained and completely equipped to take 
care of incendiary bombs and poison gas 
bombs. 


Damage to Structures—Explosive 
Bombs 


The actual damage to the modern 
power station has been largely super- 
ficial, One of the newest generating 
stations had a direct hit on the boiler 
house roof and sustained no harm that 
bricklayers and concreters could not re- 
pair in a short time. One undertaking 
has had the turbine house roof blown 





Page 184 





off twice. While bombs and fire have 
destroyed large residential and commer- 
cial sections around the Battersea Sta- 
tion (500,000 kw) on the Thames, the 
plant has not suffered any material 
damage. 

A bomb caused the walls and roof of a 
substation to collapse over the equipment 
which, however, still continued to func- 
tion. The debris was cleared away and 
a brick wall structure erected without 
disturbing the apparatus. 

An investigation of bomb damage in 
London showed that plate glass win- 
dows, behind which a screen of wire 
netting had been hung, were the most 
vicious and deadly kind in a bombing 
attack. London stores found the safest 
type of window was one almost boarded 
up with a two or three-foot peephole in 
the centre. In a report on damage in 
Hawaii, it was confirmed that bomb 
blasts shattered glass windows, making 
deadly missiles of the particles. Most 
of the damage is done by the suction 
following the blast, thus blowing the 
roof and walls upward. The framework 
holds them from blowing inward under 
the greater blast pressure, but they may 
be torn loose, thus permitting the longer 
acting suction force to dislodge them 
outward. 

Where possible, the complete removal 
of glass windows and their replacement 
by non-shatterable material is recom- 
mended. For this purpose No. 18 SWG 
ribbed steel has adequate strength and 
can be fitted in existing frames. It also 
protects against shell splinters, has a high 
percentage of salvage value and reduces 
maintenance of blackout measures. 
Translucent plastics are being used to 
replace glass where splintering would be 
highly dangerous. 

Steel framework can take extreme 
punishment without collapse. A bomb 
explosion near steel columns reinforced 
with concrete tends to shatter the rein- 
forcing protection and then to bend the 
steel. The continuity afforded by rein- 
forced concrete construction is useful 
when a column is destroyed. 

Many of the buildings have slate and 
tile roofs. Some engineers consider it 
worth while to replace these by a sub- 
stantial concrete roof which, besides be- 
ing less affected by the blast, has the 
additional merit of being a good protec- 
tion against fire bombs. 

The most serious eftects of bombing 
appear to be the rupture of water mains 
in conjuction with incendiary bombs, 
since the means of fighting the fires is 
thus impaired. As a result, stress is laid 
upon a desirability of local water supply, 
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such as tanks, pools, and other forms of 
storage. 

It is considered impractical to provide 
protection against direct hits. Experi- 
ments indicate that it takes roughly 10 
feet of reinforced concrete to be proof 
against the effects of penetration and ex- 
plosion of heavy high explosive bombs. 
Fortunately direct hits on electrical gen- 
erating stations and equipment have been 
relatively few. 


Damage to Structures—Incendiary 


Bombs 


The modern thermite bomb and the 
recommended procedure for extinguish- 
tinguishing these bombs are described as 
follows: Generally a 1 kilo (2.2 pound) 
bomb is used with a case of Electron 
metal, an 80 per cent magnesium alloy. 
The bomb is filled with thermite, which 
is set off by an igniter charge on impact, 
and the thermite produces molten iron of 
a temperature of about 4500 deg. F. 
The thermite is consumed in about 90 
seconds time flame and molten metal 
being discharged from vent holes for a 
distance of 30 to 50 feet. The magne- 
sium jacket is ignited and will continue 
to burn for about 15 minutes. One air- 
plane can carry bout 1,000 of these fire 
bombs. The impact of a 1 kilo bomb is 
estimated to reach 4200 foot-pounds and 
they will penetrate the ordinary wood 
roof depth, 314 inches of concrete, 6 
inches of sand or a 1% inch mild steel 
plate. They will be deflected by heavy 
slate or corrugated iron roofs having a 
slope of 45 degrees or greater. The 
bomb is in full action within 10 to 15 
seconds after alighting. For cases where 
the bomb penetrates the roof, some pro- 
tection can be obtained by covering the 
top floor first with building paper or 
sheet metal, then with 2 inches or more 
of sand and then a sheet metal cover. 
The top sheet metal cover absorbs the 
impact of the bomb which otherwise has 
a tendency to disturb the sand, and also 
provides a walking surface. Structural 
safety should be checked, as a 2-inch 
layer of sand weighs about 5 pounds 
per square foot. 

A water spray from a garden hose or 
a solid cone spray nozzle can be used 
to wet the surrounding area and ex- 
tinguish fires in the vicinity of a burning 
bomb. When the thermite charge is 
used up, the burning magnesium can be 
covered with sand, scooped up, put in a 
metal bucket containing sand and re- 
moved from the building. If it cannot 
be disposed of immediately it is advisable 
to first deposit a small pile of sand along- 
side the burning bomb on to which it 
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can be rolled and then more sand piled 
on top. Too much sand placed on top 
of a burning bomb tends to concentrate 
all of its heat downward and it may 
burn through the floor, particularly if of 
wood or steel plate. 

Sand should be kept available at nu- 
merous convenient locations in suitable 
containers with a shovel alongside. 

On account of the difficulty and dang- 
er in extinguishing incendiary bombs, it 
is suggested that shields mounted on 
wheels, which usually could be made up 
in the plant workshop, be used to facili- 
tate approaching the burning bomb. 

Recently there has been placed on the 
United States market a small hand cart 
that carries 200 pounds of sand and other 
equipment necessary for tackling an in- 
cendiary bomb. In construction it is 
similar to the handcart used for carrying 
concrete with the addition of a lid, which 
can be used as a shield. A 2-gallon 
water tank is on the handle, with an axe 
and a long-handled hoe mounted on the 
side. 

Other incendiary bombs on exploding 
scatter phosphorus or gasoline or oil. 
Phosphorus ignites instantaneously on 
exposure to air and is extinguished by 
water, but when dried out it will re- 
ignite and care must be taken to be sure 
that all the phosphorus is consumed be- 
fore one leaves the extinguished fire. 

A film on incendiary bombs has been 
prepared by the Associated Factory Mu- 
tual Insurance Companies. It shows 
how a magnesium incendiary bomb is 
constructed, how it burns, and how it 
can be controlled; also how phosphorus 
and oil bombs act and how they can be 
extinguished. This is an 800 foot, 16 
mm. silent film, mainly in color. Pro- 
jection time is 33 minutes, at 16 frames 
per second. It will be loaned to Factory 
Mutual members free of charge for one 
day or a copy can be purchased for 
$99.00. For further information, ad- 
dress Factory Mutual Inspection De- 
partment, 184 High Street, Boston, 
Mass. 

Transfilm, Inc., 35 West 45th Street, 
New York City, also offer for sale at 
$68.00 a 16 mm. colored film with 
sound track, 380 feet long, entitled 
“Fighting the Fire Bomb.” An instruc- 
tion manual is included. 

The magazine Power for May, 1942, 
includes a supplementary sheet approxi- 
mately 22 x 32 inches with photographs 
labelled “How to Fight the Fire Bomb.” 


Damage to Equipment 


Two outstanding features in the re- 
ports from England are the relatively 
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small amount of damage that has been 
done to powerhouse and substation equip- 
ment and the amount of damage that 
equipment can withstand without the 
supply being interrupted. 

Any damage to equipment is quickly 
repaired or replaced by the pool of ap- 
paratus upon which all the companies 
can call. The Central Electricity Board, 
through the various utilities, has arrang- 
ed for major pieces of equipment to be 
stored in bombproof shelters so as to be 
available at a large number of points 
throughout the country to replace any 
which may be damaged. This equipment 
is only for emergency use and must be 
released at the earliest possible moment. 
No great use has been made of portable 
generating or substation equipment. 
However, the companies have found it 
well to plan ahead exactly what will be 
done in the event of damage to any par- 
ticular section of their plant. As an 
actual instance, a high explosive bomb 
completely wrecked the switch house of 
one generating station, yet due to ad- 
vance planning, supplies were restored 
within the short period of 24 hours due 
to fairly prompt delivery of the equip- 
ment from the pool. On another occa- 
sion, after a severe raid, a complete 1000 
kva. temporary substation was completed 
in ten days. 

The Warsaw (Poland) power plant 
had been heavily bombed, but the dam- 
age was specifically ascribed to artillery 
fire. Two turbo-generators received 
direct hits and the remainder showed 
many hits of a lesser degree. All of the 
boilers were unfit for service as a result 
of penetrations. These were repaired 
by welded patches. Within 5 days, two 
units aggregating 18,600 kw were in ser- 
vice, and within thirty days 50,000 kw 
of an original 107,600 kw were back in 
service. From German references to 
a Belgian generating station which had 
been wrecked by hand and where many 
parts such as control instruments, insu- 
lators and insulating bushings, which 
could not be readily replaced, were 
broken, it appears that this method of 
demolition was rather efficient. 

The placing of sheet steel protective 
coverings over rotating equipment, 
switchboards, etc., is now common prac- 
tice. The building roofs are frequently 
quite thin and these covers serve as a 
protection against incendiary bombs 
which penetrate the roof, glance off the 
sheet steel shield and burn out harm- 
lessly on the concrete or tile floor. Such 
a protection can be made by building a 
framework and covering it with galvan- 
ized sheets. The roof should have a 
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slope of more than 45 degrees. The 
covered sides serve to deflect mud and 
other debris being blasted into machines. 

The provision of properly designed 
walls to sub-divide large buildings and 
to protect vital equipment from the ef- 
fects of blast is important. One stand- 
ard of protection is to provide resistance 
to blast and splinters from a 500-pound 
high explosive bomb falling not less than 
50 feet away. Official handbooks give 
the following thicknesses to provide la- 
teral protection from such a bomb: 

1% inch mild steel plate. 

Front plate, '4 inch mild steel, 10 inches 
of gravel or crushed rock, % inch mild steel 
plate. 

24 inches of gravel or crushed rock be- 
tween planking. 

15 inches of unreinforced concrete, 6 to 1 
mix. 

12 inches of reinforced concrete. 

10 inches of specially reinforced concrete. 


1314 inch brick wall with cement mortar. 
15% inch cavity wall. (Three courses of 


brick ‘with space between courses.) 

30 inches of sand, earth or coal dust be- 
tween planking. 

What may be considered adequate 
against the heaviest missiles today may 
be entirely insufficient inside of six 
months, as bombers carry heavier loads 
and more effective explosives are found. 

A detailed description of a structure 
built around a London, England, steam 
turbine generator unit to protect it from 
bomb fractures is shown on page 86 of 
the April 18th, 1942 Electrical World. 

Direct damage to machine and feeder 
cable in power stations has been very 
slight, as these are generally located low 
down in the building. Control and tele- 
phone cables in the plants are’ frequently 
in a common run along a wall or under 
an upper floor where they are more ex- 
posed to damage. While damage to 
these does not interrupt the supply, it 
interferes with the operation of the sys- 
tem and more adequate protection or a 
duplicate control system is indicated as 
desirable. 

Back-up protection by overcurrent and 
earth leakage relays is essential to pro- 
vide against the contingency of failure 
of balanced protective systems due to 
damaged pilot cables. 

Broadly speaking, English faith is 
pinned on positive protection of walls 
and prompt action of personnel rather 
than on special automatic protective gear. 
However, busbar-zone protection, desir- 
able under peace-time conditions to pro- 
tect against the effects of insulation fail- 
ure not included in the usual zones of 
protection, is doubly so in war-time, 
when faults in the busbar zone may be 
caused by bomb splinters and the like. 

In this connection it should be noted 
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that faults between phases are much 
more common in war than in peace, so 
that undue reliance should not be placed 
on protective systems specially designed 
to deal with earth faults as, for example, 
earth leakage equipment or Peterson 
coils. So far as apparatus is concerned, 
frequent action is by no means entirely 
a disadvantage, in fact the continual tests 
of stability and the frequent tests of 
clearance constitute rather easier con- 
ditions than the normal, in which relays 
may be entirely inactive for years, apart 
from routine testing. With oil circuit 
breakers, conditions are somewhat differ- 
ent, as it is necessary to recondition oil 
and contacts after a very few operations 
under short circuit conditions. In Eng- 
land they have already accumulated fault 
experience which is the equivalent of at 
least twenty normal peace-time years, 
and the protective equipment has, during 
bad periods, been called on to do many 
years’ normal work in the course of a 
few days. It is therefore suggested that 
the most effective action which can be 
taken is to make absolutely sure of the 
correct action of discriminative protective 
relays and circuit breakers. 

Outdoor transformer stations have 
proven very susceptible to damage from 
bomb splinters. One London company 
reported that 60 per cent of their out- 
door installations had been damaged, 
with however, only 7 per cent of the 
transformer permanently damaged. 

It has been found that transformers 
can be very well protected by building 
sandbag walls from two to three feet 
thick, or double walls of sheeting filled 
with ash. For sandbag production, the 
sand must be dry, the bags filled from 
one-half to two-thirds full, and ends 
turned over and not tied, so that when 
piled together they will form as tight a 
wall as possible. Thus they offer the 
greatest resistance to impact. Most of 
the protective walls placed around vul- 
nerable spots and machinery are of brick, 
some 20 inches in thickness, and of suffi- 
cient height to protect apparatus from 
falling beams. It has been found that 
bricks made out of ashes are particularly 
good, because instead of brickbats flying 
in all directions, fragments tend to pul- 
verize. 

Ideas, too, are being rapidly revised 
as to the danger of fire to transformers. 
Instances are recorded of their having 
been charred, their insulation burnt off 
underneath, their oil boiling and even 
actually burning, and their connecting 
cables being burnt off to stumps at the 
point of entry, but in each of these cases 
the apparatus has been salvageable. A 
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750-pound bomb fell 3 or + yards from 
a 15,000 kva transformer and splinters 
caused oil drainage but the transformer 
continued to function. 

To a limited degree in areas which are 
deemed to be particularly liable to at- 
tack, is applied a means of tripping out 
transformers in the event of the oil level 
dropping because of damage to the tanks 
or radiators. On the continent of Eu- 
rope, and particularly in Germany, Buch- 
holz relays are used which, in addition 
to protecting transformer windings and 
cores against faults which cannot be 
cleared by ordinary balanced current or 
balanced power protection, have the ad- 
ditional advantage of safeguarding the 
transformer against drop in oil level. 
Where there are no Buchholz relays 
there has been applied a simple float de- 
vice to clear the transformer. While it 
is possible to provide the same safeguard 
by thermal relays, it is considered that 
the positive action of the float device is 
more likely to be effective in the specific 
case of damage by bomb fragments or 
incendiaries. 


Plant Operation and Maintenance 


Routine inspection and overhaul are 
being carried out as usual. The oppor- 
tunities for overhauling boiler plants 
have been reduced and considerable at- 
tention is being given to the question of 
boiler availability. Some of the new 
plants are installing pulverized fuel with 
the unit mill system. 

In one station women have been en- 
gaged on plant repairs and maintenance, 
and on cleaning and janitor work. Wo- 
men are also extensively used for repair- 
ing damaged equipment. 

All agree that there is no use in at- 
tempting repairs while a raid is in prog- 
ress. It would involve unwaranted 
risk to personnel and little can be done 
until daylight. Much time and money 
has been spent in having emergency 
crews on 24-hour raid duty. It is better 
to let the men go home and call them 
either by telephone or by messenger 
when needed. By doing this there is less 
risk of losing an entire highly trained 
gang in one “incident.”” Dispersal dur- 
ing air raids is the plan that will give 
negligible personnel losses. 

Much more important than air raid 
damage in plant operation and main- 
tenance is ordinary wear and tear. This 
is accentuated by war conditions, such 
as poor and variable fuel supplies, loss 
of skilled personnel to services, overload- 
ing and overstressing arising from short 
circuits. The effects of short circuits on 
a power system extend over a wide area 
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and affect all the plant to a greater or 
less degree. Probably the most serious 
incidental effect is mechanical damage to 
transformer windings caused by short 
circuit stresses, but minor troubles such 
as burning out of joints may occasionally 
cause serious incidental loss. 

Transport is often a major difficulty. 
The normal means of transportation are 
often disrupted. It is a sound scheme 
to let all the engineers take their cars 
home. This serves the double purpose 
of providing transportation and scatter- 
ing the automotive equipment. 

Some of the undertakings have even 
divided their stores into several locations 
in the district served, and in some cases 
even outside the district, in order to min- 
imize the possibility of total destruction 
in a severe raid. 


Overhead Lines 


Overhead electric distribution circuits 
have proven to be less vulnerable than 
underground installations. 

A trouble of first magnitude is damage 
to overhead lines caused by the trailing 
cables of drifting barrage ballons. The 
resulting faults are apt to be severe as 
two or three phase wires are frequently 
affected almost simultaneously. In this 
connection there is recalled a newspaper 
report that transmission lines in Sweden 
had been damaged by balloons which had 
drifted across the North Sea. (Several 
areas in the United States have recently 
had some first-hand experience with this 
type of trouble.) 

Lead covered cables installed on poles 
have been severely damaged by bomb 
splinters puncturing the sheath, some- 
times for a distance of 60 to 70 yards. 

Damage to overhead lines is also 
caused by large masses of concrete, etc., 
thrown into the air by a bomb and fall- 
ing on the lines. 

It is asserted that the question of 
whether transformers should be pole 
mounted or placed on the ground is a 
minor one, and that it would be unjusti- 
fiable, in the light of English experience 
to depart from the ordinary pole mount- 
ing practiee because of the hazard intro- 
duced by bombing. 


Underground Systems 


Air bombing appears to be temporarily 
effective against underground utility dis- 
tribution systems of all kinds, electricity, 
water and gas. Gas, water and sewage 
mains have suffered more than cables 
or overhead distribution. Pipes will be 
broken at a distance of 30 to 50 feet 
from the point of direct impact. This 
is due to earth shock. 
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The greatest amount of damage to 
electric utilities has probably been to the 
underground cable systems where dam- 
age to cables has inevitably provided by 
far the largest source of instructive facts 
and problems. Experience has shown 
that paper insulated, lead sheathed and 
armored cable stands up to very severe 
damage and has not failed in many in- 
stances. In ome case it was only the 
electric cables which held up a damaged 
bridge. In another instance four feeders 
in one trench laid at 9 feet deep received 
a direct hit. The cables remained on 
load but it was decided to examine them. 
They were found at a depth of over 17 
feet. 

Cables laid in the ground appear to 
perform better than those laid in ducts, 
as generally the cable damage is confined 
to the bomb crater. Cables have been 
found to stretch and not break. With 
cables in ducts, quite often they are 
pulled along the duct toward the crater 
and the joints will be opened, even two 
or three manholes away from the crater. 
Another disadvantage to the use of ducts 
is that in case of a hit damaging a duct 
line it is not always feasible to make 
repairs to the cables and the duct line 
immediately and then the damaged por- 
tion must be by-passed by cables laid 
directly in the earth. 

In some cases it has been found that 
the cores have been broken inside the 
lead sheathing. In other cases the feeder 
cables were not harmed, but were switch- 
ed out due to the failure of the compara- 
tively frail pilot cable. 

Underground feeder and distribution 
cables of small size and designed primar- 
ily to carry a relatively small load, which 
have been damaged and short circuited 
at one point by a high explosive bomb, 
have in some instances been found to 
have been broken down at one or more 
other points due to the heavy short cir- 
cuit current flowing from the supply 
system. This trouble has not been ex- 
perienced with the larger size cables, 
which are more able to handle a heavy 
short circuit current. It is also pointed 
out that fast breaker action is desirable. 

Cables racked along the sides of the 
London subways were not only damaged 
by direct hits, the racking system col- 
lapsing, but also by fire from adjacent 
cables, as these were older installations 
and had not been fireproofed. 

A single high explosive bomb is ca- 
pable of putting out of service the whole 
of the cables entering a substation unless 
such bottlenecks are avoided. It is sel- 
dom, if ever, found that such a bomb 
damages cables laid on both sides of the 
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road; this gives a good idea of the dis- 
tance necessary to separate mains in or- 
der to be fairly sure that one of them 
will remain uninjured. 

It is recommended that systems should 
be divided into as many areas as possible 
to localize the effect of any damage, to 
relieve the strain on the converting plant 
and to reduce the short circuit energy 
developing at the fault. This dividing 
up of the system, together with the prop- 
er division of the personnel to cover each 
district, permits locating the damage 
more quickly and the rapid repairing of 
it in the case of raids. While the loca- 
tion of the damage to a cable often can 
be determined by visual examination, 
more frequently it is necessary to locate 
the fault by means of a capacity test. 
This applies especially to pilot cables. 
It cannot be taken for granted that an 
apparently sound length is unharmed. 

In repairing mains a ruthless amputa- 
tion of faulty sections is generally adopt- 
ed. It is necessary to cut and seal at the 
most convenient place, as craters fill 
rapidly with water from drainage water 
lines. It is desirable to get all sound 
sections in working order as soon as pos- 
sible. It is also probable that premises 
near the crater will not be requiring sup- 
plies for some time. Special arrange- 
ments can be made to supply important 
consumers. 

The percentage of cables developing 
faults some time after the bombing and 
which had been left in service on account 
of there being no visible damage, has 
been very small. 

Another source of trouble has been 
joint failures due to surges set up on the 
system by faults caused by bombing. 
Some times damage is caused to cable 
joints by vibration from nearby bombs, 
resulting in water entry. 

At first a good deal of time was spent 
in devising temporary joints, with the 
object of saving time in the jointing proc- 
ess and of using an unheated filling 
compound so as to avoid fire risk from 
the heating flames due to the presence 
of gas from a broken gas main. Now it 
is generally agreed that these fill no use- 
ful purpose and standard joints are in- 
stalled. When a bomb crater damages 
or disrupts a cable, the district affected 
by the power shutdown is not extensive 
due to the loop system of distribution. 
Normally the gas mains must first be 
dealt with, and frequently the water 
and sewage mains, before any work can 
be done in the crater. Adjacent build- 
ings often must be demolished on account 
of the danger of the walls falling into 
the street. Frequently the crater cannot 








EDISON ELECTRIC INSTITUTE BULLETIN 





Page 187 





be immediately filled in and a bridge to 
support the cables must be built. By 
the time all this has been done, the sav- 
ing of a few minutes in the jointing time 
is pointless. 

A rather unusual cable joint has been 
designed to permit the joining of the 
ends of two adjacent cables which are 
parallel to each other. This is useful 
where a substation has been destroyed 
and it is possible to tie the incoming and 
outgoing cables together. 

Many devices have been widely adopt- 
ed for bridging cables across craters, 
such as scaffold poles as supports and 
suspension from adjacent walls. An- 
other scheme is a Mecanno-like steel 
structure to support the cables tempor- 
arily, while other utilities complete their 
work in the crater. Generally the cables 
are covered with boarding while thus 
temporarily installed to protect them 
from stray splinters from anti-aircraft 
fire. The electricity undertaking is 
nearly always the last to be allowed to 
complete its work in a crater, perhaps 
because of the speed and efficiency with 
which it carries out its work. 

It is essential the operating staff be 
well acquainted with the cable layout 
and connections and know of all by- 
passes and for this reason assistance 
rendered by other undertakings in the 
co-operative scheme arranged is gener- 
ally limited to such jobs as disconnecting 
services. Personnel imported must be 
housed and fed, which is not always a 
simple matter after a severe raid. 

Accurate plans of the cable runs are 
necessary to facilitate repairs and loca- 
tions should be given from the centre of 
roads or from curb lines as adjacent 
buildings may have disappeared. Plans 
should be kept right up-to-date and any 
changes made after a raid should be im- 
mediately entered itt case the locality is 
again visited. 


Precautions Against the Effects of Gas 


Attacks may occur in which gas bombs 
or spray may be used, and it may be as- 
sumed that mustard gas will be used 
since it will cause the greatest disloca- 
tion to industry because of the danger 
to persons who may come in contact with 
contaminated buildings and equipment. 

Bombs will penetrate all but the 
strongest roofs and cause gross contami- 
nation of all near objects. Spray is less 
likely to cause gross contamination, but 
its effect is more widespread. The in- 
sides of buildings which have had gas 
protection installed are not likely to be 
contaminated by spray unless high ex- 
plosive is used prior to the gas. 





The civilian respirator issued in Eng- 
land provides complete protection. It is 
impractical to provide gasproof shelters 
so the staff should practice working in 
the respirators. Key persons who must 
remain on duty should be provided with 
protective clothing and more durable 
respirators. 

Cleansing stations should be pro- 
vided for all who may be contaminated. 
It is desirable to provide emergency 
clothing, consisting of underclothing, 
socks, shoes and on overall suit. 

The treatment to be adopted for the 
decontamination of electrical equipment 
must be decided by someone with inti- 
mate knowledge of the construction and 
function of the contaminated apparatus 
in order to avoid shutting down essen- 
tial supplies, damage to other equip- 
ment, or accidents, such as electric shock 
to the decontamination staff. Generally 
speaking, there is no need of immediately 
interrupting the operation of a contami- 
nated plant otherwise undamaged, pro- 
vided the persons who have to be in at- 
tendance are adequately protected. 

Trained decontamination squads are 
provided in accordance with the British 
Government Code, but it must be re- 
membered the strain of working in full 
protective clothing is very severe and 
only men passed as medically fit by a 
doctor should be used. Also since a squad 
can only work for a limited time, relief 
squads are desirable. 

Any equipment which has been con- 
taminated and which requires returning 
to a manufacturer’s plant for repair 
should be certified as being completely 
free from gas. 

Tests on bakelized paper and porce- 
lain indicate that the surface flashover 
value is not decreased when the insula- 
tor has a path of liquid gas spread 
between the test electrodes. Tests of 
samples of switch oil indicate that con- 
tamination to the degree of 0.0125 per 
cent reduces the electric strength of the 
oil by approximately one-half, and that 
if the contamination persists sludge is 
formed. Copper and silver turn black 
in time owing to the formation of sul- 
phide, and this indicates that contacts in 
contaminated oil may become unduly 
hot. Tests of similar metals on which 
mustard gas was placed in air showed no 
sign that the gas was having any effect. 
Fortunately there is little likelihood of 
the oil in breaker tanks being contami- 
nated unless the tanks are temporarily 
lowered for inspection or maintenance. 
The electric strength of contaminated 
test samples was restored to its original 
value by filtering the oil through acti- 
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or activated alumina 


vated charcoal, 
and an asbestos pad. 

Contamination of lubricating oils, 
which are nearly always damp, causes 
liberation of strong mineral acids ca- 
pable of damaging bearings. 

It is possible to clean turbine oil by 
repeated washing in a centrifuge with 
hot water, but contaminated motor-lu- 
bricating oils should be destroyed. Con- 
taminated diesel oil is best disposed of by 
consuming it in the engine, provided 
that persons are suitably protected if the 
oil is preheated in open tanks. It is con- 
sidered unlikely that any mineral acids 
produced would damage the engine 
while it is running. 

Shelters for Employees 

Shelters would be disposed around the 
plant so that the employees are not ex- 
posed to machine gun fire, etc., when go- 
ing to them. Corners of buildings can be 
used, but it should be seen to that the 
walls are not likely to fall on the shel- 
ters. Long shelters should be zigzagged 
and hold not more than fifty people. 
Employees of similar trades and duties 
should not all be in one shelter. No 
steam, gas, compressed air, etc., pipes 
should pass through a shelter. There 
should be at least two means of egress 
in case one is barred by debris. Window- 
less shelters are best. 

In small plants, where raids are un- 
likely to last long, trenches 3 ft deep 
with earth piled on scrap laid across the 
top are satisfactory, the occupants lying 
down on boards. Some shelters can be 
camouflaged with coal piles. 

For more elaborate shelters, reference 
should be made to the government pub- 
lications on the subject of shelters. 

Staff and Personnel 

It took the war in its most brutal 
form of savage aerial bombardment to 
bring home to the British utilities the 
full possibility of joint cooperation be- 
tween the various utilities. Demolition 
squads and fire fighting squads of utility 
employees in Great Britain are organ- 
ized and operated often without regard 
to the segregation of utility maintenance. 
The employees of a British electric un- 
dertaking pitched in and helped to put 
out fires on a gas holder or worked side 
by side with the employees of the British 
post office in safeguarding and rehabili- 
tating electric and telephone facilities, 
respectively. American opportunities for 
joint collaboration between various util- 
ity companies in repair, maintenance and 
precautionary measures are present. 

The fifteen gas companies serving 
Greater London (not competing) have 
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established a Regional Gas Center. For 
making all repairs wherever bombs fall, 
this has worked out very well and a 
similar method might be studied by 
water, gas, sewer, electric and telephone 
companies. 

Utility employees are not exempt as 
a class from the A.R.P., Home Guard 
and Fire Watching services which are 
voluntary. Nearly all fit employees are 
members of one or more of these services 
and perform their duty outside of their 
normal working hours. There is no pay 
for this, except a voluntary grant to fire 
watchers by the company of a few shill- 
ings per night to cover expenses for 
meals. Later the Government fixed the 
amount which employers will be reim- 
bursed for amounts expended as fire 
guards’ subsistence allowances. These 
are as follows: 

3 shillings for a continuous period outside 
of working hours not exceeding 12 hours. 

4 shillings, six pence, for 12 to 18 hours. 

6 shillings for 18 to 24 hours. 

There has been practically no train- 
ing of non-technical employees to take 
the place of technical employees in emer- 
gencies, since the spare time of the em- 
ployees is taken up with these special 
services mentioned above. 

The duration of outages grows 
shorter as the operating personnel learns 
what to expect, how to prepare for it 
and how to proceed when it occurs. In 
England they train their employees from 
office boy to president in just what part 
they must play when plant and distribu- 
tion system suffer from fire and bomb- 
ing. Engineers have continued to do 
their work irrespective of air raids with 
only a small number of casualties. Prac- 
tically no one has succumbed to nervous 
troubles in spite of the great numbers 
who have first-hand close-up experience 
of bombings. 

It has been found desirable for each 
undertaking to establish a control center 
and to have all reports of damage routed 
through it. The information received 
is sifted and correlated and the depart- 
ments concerned promptly notified. 

The following outlines briefly the sys- 
tem one London company has developed 
for dealing with bomb damage: 


(1) The bomb falls. The local warden 
reports to the post warden and the post 
warden informs the local authority control. 

(2) The local authority control telephones 
the various utility services. This informa- 
tion contains no technical details. Usually 
it includes a request to send a repair gang 
and, in event lives are endangered, they may 
request priority attention. 

(3) The company report officer for the 
area takes down the message on a four- 
leafed form which also forms a job ticket 
for the repair party. This is handed to the 
plotting officer who plots the position of the 





May, 1942 


incident on the system map. Each bomb is 
plotted with a special red pin having a cork 
insert in the head, in which can be stuck 
other pins to indicate progress of work. 

(4) The company operational officer sums 
up the probable damage from all informa- 
tion available and assigns priority to the 
jobs. 

(5) Divisional operations officer instructs 
leader of light repair party, giving all the 
information and necessary instructions. 

(6) Light repair party goes to the scene 
in a car, which is equipped with the neces- 
sary tools. The damage is inspected and the 
company’s “incident office” kept fully in- 
formed. If it is a minor incident, the light 
repair party handles it. 

(7) Leader of the light repair party re- 
ports back to the opérations officer either by 
telephone or in person, giving details of 
work done, extent of demage, etc. 

(8) If a large job, a heavy repair party 
is dispatched. These parties are stationed at 
locations throughout the area and travel in 
heavy trucks which are portable workshops. 
The operations officer instructs the party at 
the nearest location to go to the site of the 
incident. 

(9) The heavy repair party works at the 
incident until damage is temporarily secured. 

(10) After the “all clear” signal, the oper- 
ations officer plans a program for permanent 
repairs. These permanent repairs are done 
hy daylight and the program is laid out to 
meet the company’s requirements as a whole. 

Many English companies are using 
two-way radio in addition to direct 
emergency telephone service and organ- 
ized messenger service. Radio stations 
are not used to give air raid alarms. 

Most of the public utilities are given 
advance warning in case of a raid by 
means of a system of light signals. 

It is just as important to have repre- 
sentatives of the departments responsible 
for meters and appliances on the scene 
as those of the distribution department. 
(It is quite usual for the undertaking to 
rent out ranges and heaters in England.) 
It is remarkable how quickly apparatus 
as well as the contents of pre-payment 
meters disappear after a raid. Some en- 
gineers advocates sending round and re- 
moving any electrical equipment they 
can lay their hands on after a raid. 
While there is a risk of collecting appa- 
ratus which does not belong to the un- 
dertaking, it is believed the authorities 
would take a broad view under the cir- 
cumstances. 


Office Routine 


With respect to utility operation, rou- 
tine records and important documents 
have been triplicated and stored at three 
different locations to avoid complete 
loss. 

New Devices 


Very few new devices have been de- 
veloped by the utilities as a direct result 
of the war. The only new development, 
the use of which has been increased 
greatly, is that of high voltage air blast 
switchgear. The reasons for this are a 
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considerable economy in valuable mate- 
rial and reduction in fire risk owing to 
the absence of oil. 

For consumers’ use there have been 
some electric combination cooking plates 
and heaters developed which are for 
temporary use in cases where the gas or 
electricity appliances normally used 
have been put out of operation. Repair 
parts for appliances in bombed homes 
have a number one blanket priority 
rating. 

Reimbursement for Damage 


Damage. to plant and distribution 
systems by air raids is paid for out of a 
special insurance fund, 50 per cent by 
the Government and 50 per cent by a 
mutual insurance fund contributed to by 
all utility companies. 


Miscellaneous 


To those who may wonder at the 
brevity or absence of certain kinds of 
information in which they are especially 
interested, the following may be illumi- 
nating. Mr. S. J. Beale, General Man. 
ager of the West Gas Improvement 
Company, Inc., has stated: 

“The English have taken on them- 
selves an individual duty of censorship, 
and again the censor is very strict. It 
must be remembered that some informa- 
tion relating to camouflage and certain 
specific Air-Raid Precautions will not be 
allowed out of the country by the Brit- 
ish censor.” 

Recently, some members of the Na- 
tional Technological Civil Protection 
Committee (U. S. A.), which was ap- 
pointed by the Secretary of War, re- 
turned from a visit to Britain where 
they went to find out at first hand what 
is and has been going on. They had with 
them a series of questions. The answers 
are now in the hands of the War De- 
partment. 

A very complete bibliography on Na- 
tional Defense and Air Raid precau- 
tions for Public Utilities was published 
in the July-August, 1941, issue of the 
American Gas Association Monthly and 
this has been brought up to date by a 
supplement in the February, 1942, issue 
of the same magazine. The American 
Gas Association is to be complimented 
on the thoroughness with which they 
have covered and indexed this field. 

A brief description of the contents of 
British official publications dealing with 
air raid protections given on page 15 of 
the February, 1942, issue of the 4 meri- 
can Gas Journal. 

BS/ARP/60 is a specification pre- 
pared by the British Standards Institu- 
tion for equipment for the automatic 
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protection against incendiary bombs. 
This covers photoelectric devices for 
giving an alarm and details the manner 
in which the operating distance shall be 
determined. 

The Ministry of Home Security is 
to issue a bulletin on air raid precau- 
tions for industrial plants which will 
fully cover the protection of an electri- 
cal plant. This bulletin will probably 
not be broadcast, but will be confined to 
electricity undertakings for strictly off- 
cial uses. 

In the March 6, 1942, issue of The 
Engineer (London) is an article entitled 
“Proneness to Damage of Plant 
Through Enemy Action” by Hal Gut- 
teridge. This article gives a basis for 
estimating losses and compares peace- 
time risks to wartime risks. Power plant 
equipment is covered and it is suggested 
that all equipment be classified before- 
hand so that trained observers can allot 
“damage proneness numbers—D.P.N.s” 
expressed as a percentage of the value of 
each item. For example, delicate elec- 
tric apparatus such as meters would 
have a D.P.N. of 80 to 100, whereas 
motors, due to their sturdier construc- 
tion, would have a D.P.N. of from 50 
to 80. Cables attached to structural 
members would have a D.P.N. of nearly 
100, whereas if buried in the ground the 
D.P.N. would only be from 40 to 80. 
This basis of estimating the damage is of 
advantage in determining the amount 
the company should be reimbursed by 
the government after a plant or station 
has been damaged. 

The Engineer has published a series 
of articles entitled ““The Railways and 
Air Raids” which may be of interest to 
companies interested in urban and sub- 
urban transportation. The series started 


with the Feb. 13, 1942, issue. 
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HILE there has been much 

written about manufacturing, 

transmission and _ distribution 
problems under such conditions, very 
little has been said about the effect on 
accounting and related functions. Be- 
cause of this and in the hope that some- 
thing would be available for the Amer- 
ican Gas Association annual meeting in 
Atlantic City. last October, as Chairman 
of the Accounting Section I wrote to 
two individuals in the British Isles for 
information. Replies were not received 
in time to be of any use last year, but 
some data has since been received which 
it is believed is of sufficient interest and 
value to place before you. In doing so, 
I would like to make it clear that I am 
attempting to do no more than interpret 
the information I have received, for 
which we are indebted largely to Mr. F. 
Lucas, Secretary of the British Commer- 
cial Gas Association, London, and Mr. 
James Jameson of the Gas Department 
of the city of Edinburgh. It actually 
represents the experience of nine large 
companies. 

In England, of course, the biggest sin- 
gle factor to cope with has been prop- 
erty damage. Due to efficient methods 
for the protection of the civilian popula- 
tion, casualties have been reduced to a 
minimum even though property damage 
has been heavy. The English people 
have learned to curb their curiosity wher 
“Jerry,” as they call the Nazi Luftwaffe, 
flies overhead. The fate of Lot’s wife 
was kind compared to what the English- 
man suffers if he does not resist the urge 
to see what is going on. 

Blackouts are now accepted as a neces- 
sary evil. These are accomplished usual- 
ly by opaque, not necessarily black, cur- 
tains in addition to normal decorative 
ones. The average British curtain, 
though thicker than its American coun- 
terpart, is not sufficiently dense to pre- 
vent the emission of light. Fixed or mov- 
able plywood shutters are sometimes used 
instead. For administrative reasons it is 
considered necessary to prevent 
light being emitted from houses, al- 
though light accidentally emitted is not 
necessarily visible from the air. Beyond 
the cutting out of decorative lighting ef- 


any 
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tects, there is little change from peace- 
time domestic lighting practice. 

“Starlighting” a word coined to de- 
scribe wartime street lighting, is used in 
streets of many towns, and gives an il- 
lumination roughly equivalent to star- 
light. It may be kept on during a raid. 
White light only is used, and all fittings 
must carry the certification mark of the 
British Standards Institution in order 
to ensure compliance with official re- 
quirements. This is the only form of 
lighting permitted without obtaining spe- 
cial police and has been 
shown to be safe by aerial observation. 

Very little change has occured in of- 
fice premises other than the provision of 
the necessary shutters or blinds. 

Many of the larger and more impor- 
tant factories, particularly those with 
roof lights, are equipped with power or 
hand operated steel shutters which can 
be rapidly closed. They are of particular 
value in districts where camouflage is 
necessary, since the paint can be applied 
to the building as a whole while the shut- 
ters are closed; there is thus no need to 
obscure the glass itself. Efforts are made 


permission, 


for psychological reasons to admit at 
least a proportion of daylight. It is very 
unusual for factories to be built without 
provision for some daylight, though there 
are some underground factories. I quote 
from the London Daily Express “Two 
cows grazing in a field, a clump of trees, 
a farmer’s cottage; it looks peaceful 
enough and unsuspicious. Yet, under 
this field an army of men and women 
workers disappear every day to an air- 
craft factory — 90 feet under the 
ground.” Some success has been achieved 
in persuading factory executives that 
blackout material should be light colored 
on the inside as this is beneficial, both 
on the score of welfare and economy of 
electricity. 

Restaurants, movies, theatres, hotels, 
etc., which remain open during the black- 
out are provided with some form of 
light-lock at the entrance. This nearly 
always consists of a darkened passage 
with one or more corners to prevent the 
emission of light, Light traps designed 
on the same principles are fitted over 
ventilators. It 


does not take a wide 


stretch of the imagination to conjure up 
a picture ot lite with a nightly blackout. 
When Longtellow penned those famous 
lines “the shades of night were falling 
fast’’ he never dreamed what a terribly 
literal interpretation would take place in 
the twentieth century, and the transition 
from day to night is as swift as the roll- 
ing of a shade downward. 

Electric sirens announce the air raid 
warnings and their depressing knell is a 
sound every Englishman has learned to 
fear and hate. The present trend in air 
raid is to have small shelters 
alongside the people at their work or in 
their homes, so they can move in and out 
of the shelter in a few seconds. In the 
London area these shelters are built 
above the surface and, where it can be 
afforded for the protection of young 
children, etc., some form of electric heat- 
installed. In one-story 
structures the shelters are set up like rab- 
bit holes in the floor and in higher build- 
ings as a strengthening column right up 
through the floors. The walls and the 
roofs of these shelters are tied together 
with steel reinforcing and concrete. This 
is to take care of the tensile strength of 
the whole of the surface so that under 
the effect of blast, the shelter may even 
move as a whole without injuring the 
occupants. When shelters are just built 
of brick or concrete slabs, a blast will 
produce a break at the joint and part of 
the wall will be driven inward causing 
casualties among the occupants. These 
shelters, as you have probably heard, are 
fairly comfortable and in many cases 
contain as many of the amenities of life 
as possible in such a restricted space. 
Graphophones in many instances play 
almost constantly in the shelters and 
provide a distraction from the death- 
dealing missiles outside. 

Naturally, since the war began there 
have been many financial adjustments 
but the one in which most utility people 
are interested is what they have done 
regarding that bugaboo “installment or 
time payments.” In England they have 
endeavored to avoid inflation caused by 
higher wages and have curtailed the time 
limits on what they term “hire leases.” 
They, as well as we, have learned a les- 


shelters 


ing has been 
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son trom the last war and have sought 


to avert another financial depression 
which inevitably follows inflation. 

Here, we have Regulation W __recent- 
ly amended to require approximately one 
third down payment with a maximum 
term ot 15 months for appliance sales. In 
tngiand, they have paralleled this quite 
well, generally with one third down and 
terms not exceeding a year, although 
there are some appliances on which 
longer terms are permissible. Recent re- 
strictions here on the manufacture of 
many appliances will curtail sales quite 
effectively. Information concerning this 
angle in the British Isles is not available 
in any of the data I have received. 

An always important subject is taxes, 
and undoubtedly you are much interested 
in what has been happening in that re- 
spect in England. There is not too much 
information about that contained in the 
letters received, mainly I believe, be- 
cause not much stress was laid on it in 
asking questions. However, it has been 
volunteered that insofar as individual in- 
come taxes are concerned the rates are 
far in excess of those in this country, 
even under the most recent tax laws; al- 
though some of our own economists 
maintain that “hidden taxes” bring the 
American taxpayer to the British level. 
Corporation taxes are described as ex- 
tremely heavy. The odd part of it is that 
there is no note of complaint of unfair 
treatment. One might expect that there 
would be, because an individual to have 
a net income of $25,000 must earn over 
$500,000 per year. This is just an indi- 
cation of the burden they are bearing in 
this respect. 

Insofar as the internal workings in the 
company’s office buildings are concerned, 
precautions were taken to reduce the risk 
of loss by the utmost decentralization 
and, further, by duplication of records 
by photographing and other means. For 
instance, in customers’ records it had 
been the general practice.in the British 
Isles, as it is here, to maintain in an 
office the meter book, the stub or book- 
keeping record and in some instances the 
billing equipment. By the process of de- 
centralization in England, they have so 
planned things that these three records 
for any one locality are contained in dif- 
ferent buildings. Thus, if a bomb hits 


one of the buildings the record can be 
wholly or partially duplicated from the 
equipment or records in another. Many 
people here feel that bombing is a remote 
possibility. We should take steps, how- 
ever, to consider effective means of pro- 
tection before the event occurs, for cer- 
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taimiy it is better to be safe than sorry. 
Dome companies here have already taken 
appropriate steps in areas where bomb- 
ings might occur. Incidentally, the 
rresident said that Detroit or even Chi- 
cago might be bombed, so that doesn’t 
make any of us immune. In England, 
even emergency supplies such as torms 
and stationery have been lodged in dif- 
rerent locations. 

Insotar as accounting, meter reading 
and collections are concerned, the prob- 
lems may be either or both in the field 
and in the office depending upon where 
the bomb hits. If the company’s office 
escapes damage or destruction by reason 
of a nearby hit, then, of course, records, 
accounting equipment and personnel may 
not be affected. Destruction of custom- 
ers’ homes in addition to the loss of 
meters, services, etc., naturally forces 
Mass evacuation of customers to more 
remote areas and many of those affected 
are destitute. 

Let us look, therefore, at the custom- 
er’s problem and the result on the utility 
company’s operations. Naturally, in 
many cases individual customers or their 
whole families have been killed and their 
homes totally destroyed; in other cases, 
while the customers may have escaped 
serious injury, the building itself has 
been demolished. Therefore, the utility is 
faced with the customer’s inability to pay 
for bills already rendered and for the 
use of service up to the time of bombing. 
In the latter case, because the meter is 
often destroyed, such billing must of 
necessity be estimated. Billing in the 
British Isles, generally speaking, is on a 
quarterly basis and losses, therefore, are 
probably higher because of bombing than 
would be the case if billing were on a 
monthly basis. Naturally, the greatest 
obstacle is in finding the customer who 
may have escaped injury and who has 
been forced to move to another locality. 
The first resort is to the Air Raid Pre- 
caution office in the section, with whom 
customers generally are registered and 
may or may not have left information as 
to where they have gone. If this fails, 
they address a letter to the customer 
which it is hoped will be delivered 
through the Post Office. 

Strange to say, not very much trouble 
is encountered in locating former cus- 
tomers in bombed areas. It may be a 
peculiar quirk of human nature, but 
something more than the building itself 
seems to draw a man back to his old 
home, to view the damage and seek in- 
formation about his former neighbors. 
Where, of course, the customer either 
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refuses to pay (which is rare considering 
the number of cases) or where he cannot 
be located, the amount is charged off but 
it can be billed to the government under 
the War Damage Act. It hasn’t been 
stated whether this is based on revenue 
lost or the value of gas or electricity at 
production prices. In addition, the util- 
ity can claim under the War Damage 
Act any losses to company property such 
as meters, etc. Incidentally, a substan- 
tial portion of customers are served with 
prepayment meters and when these 
meters are blown up the coins scatter 
widely and it seems that the utility in- 
spector is on the job very promptly to 
gather any coins he may find which pre- 
sumably come from the meter. 

I mentioned previously that quarterly 
reading and billing is the general rule 
for ordinary meters, although strangely 
enough this is not always on a continuous 
basis which obviously causes peaks in the 
work, but they are learning that this can 
be overcome by going to a continuous 
plan. 

As in this country, except perhaps to a 
greater degree, the functions of meter 
reading and collecting are restricted by 
the fact that in many cases all members 
of families work and therefore there is 
no one at home to admit the utility com- 
pany representative. They have to resort 
to shift work and other means to get 
readings in such instances. 

Continual rerouting of meter reading 
is a necessity because of the devastation 
of wide areas. The migration of cus- 
tomers causes problems in addition to the 
collection of bills in that the revenue of 
the utility from whose locality the cus- 
tomers depart is adversely affected 
which, in turn, has caused such com- 
panies to ask for increased rates, which 
have been granted when they could be 
substantiated. On the other hand, the 
utility in the locality into which these 
customers go has been affected in the 
reverse fashion, i.e., the use and there- 
fore the revenue has increased which has 
enabled those utilities to operate without 
increase in tariffs; the increased revenue 
helping to offset added expenses due to 
higher wages and increased personnel 
due to the use of female labor in place of 
male. 

It is interesting to note that because 
of the demands of the armed forces it 
has been necesary to replace male help 
with female even in such operations as 
meter reading, collecting, etc. It is stated 
that a good job is being done by these 
women although the efficiency is some- 
what lower—requiring approximately 
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three unskilled women to every two men 
formerly employed. ‘The wages of the 
women, of course, are not as high as for 
the men but even so the total overall cost 
has gone up slightly. It might be noted 
that in this country, while there has been 
some indication of the use of female em- 
ployees on such operations it has gener- 
ally been frowned upon and in some 
states, notably Pennsylvania, the regula- 
tions of the Department of Labor and 
Industry strictly prohibit the use of wo- 
men for reading or testing gas and elec- 
tric meters. War, however, changes 
many things and we may have to resort 
to it also. 

There are some who believe the possi- 
bilities in the use of female labor have 
been woefully underestimated. This 
seems to be borne out by experience 
abroad where women have taken over 
the job of the milk man, the street car 
motorman and conductor, bus and ambu- 
lance driver and even the gas maker! In 
Russia it is common knowledge that wo- 
men have been doing men’s jobs for ages, 
even now as fighters in the army and air 
force. In our own country in pioneer 
days, and in some places even today, 
women did much manual labor. When 
we finally come to the full realization of 
the seriousness of the war situation, these 
outmoded ideas of restrictions on female 
labor will be discarded, for it eventually 
will become a case of the survival of the 
fittest and we, as a nation, can’t survive 
in competition with totalitarian nations 
unless we accept at least one of their doc- 
trines—work for everybody. 

Many amusing incidents have  oc- 
curred as the result of the widespread 
employment of women in the British 
Isles. They tell tales of a child calling 
to its mother, “Mother, here’s the lady 
gas man to look at the meter.” At first, 
it was a novelty but, like everything else, 
women doing men’s jobs have now be- 
come commonplace and receive scarcely 
a passing comment. Most of them wear 
what approximates a uniform and even 
with a cap are particular to see that a 
curl peeps out from under—the “eternal 
feminine” I guess you’d call it. The 
prevalence of, women in slacks has 
evoked from a certain wag these lines 
which I think are to the point: 

“We may still call the girls peaches, 

We may still dub them flirts 

But sometimes I wonder 

Can we still call them ‘skirts’ !” 

Female help is coming into its own in 
another way. Those who have been 
engaged in office work have in many in- 
stances been elevated to positions of a 
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supervisory nature to take the place of 
men who have gone into military service. 
While this doesn’t necessarily reduce 
cost, in fact in certain cases it has in- 
creased the cost, yet it is said that these 
women are making good and the opera- 
tions are continuing satisfactorily with 
a minimum of top supervision. 

Many of you have seen in the papers 
in this country some statements to the 
effect that electricity would be rationed, 
even to the extent that customers would 
not be able to use domestic appliances 
such as refrigerators, vacuum cleaners, 
etc. We, in the utility industry, know 
how foolish such a proposition is since 
there is no way the utility can control 
such use. Rationing would have to be 
on a voluntary basis. In England the 
government considered the rationing of 
electricity, but the utilities soon con- 
vinced them that it could not be adopted 
because it was not practical. . It was 
finally decided to try to control this by 
government propaganda. 

There is a definite plan of cooperation 
between utility companies to transfer 
help from a locality which has not been 
affected to one which has been bombed, 
until the latter gets itself straightened 
out. This is a lesson we might take, for 
it is an effective means of bringing order 
out of chaos. As the information came 
to me, all of this is done in a matter of 
fact manner which would lead one to 
think that they are taking it in their 
stride, which I suppose they are. Never- 
theless, it isn’t hard to visualize the 
quite confused condition which results 
from a catastrophe of this sort, especially 
in those places where widespread areas 
are affected. 


By any stretch of the imagination, I 
don’t believe we can possibly realize 
what these people in England have faced. 
You don’t need to have a direct hit on a 
building to cause almost utter destruc- 
tion. During some of their worst raids 
employees who lived in one locality came 
to the office expecting to go to work and 
found that while their building had not 
been directly hit, the concussion had been 
so severe that all of the windows and 
doors had blown out and in some cases 
walls pushed in. In these cases the ef- 
fect was almost as bad as though a bomb 
had gone through the building. One 
would think that morale would be at 
the lowest possible ebb because of this 
and the loss of lives, yet we all know 
with what fortitude the people in the 
British Isles have taken their punishment 
and come back. There is a lovalty ex- 
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pressed in all the information I have re- 
ceived, on the part of employees to their 
employer, but it certainly isn’t all one- 
sided. Employers have shown a humane 
attitude not only to their employees but 
in the case of utility companies to their 
customers. In many of the larger com- 
panies the Home Economics Department 
has set up community kitchens for mass 
feeding after a “blitz” and this has met 
with universal appreciation. Also, due 
to the rationing of matches, the gas com- 
panies have an everlasting flame set up 
near the door of their offices and any 
passerby can get a light for his cigarette 
with the compliments of the utility com- 
pany. The people have been welded to- 
gether by common necessity. War is the 
great leveler and that is one of the les- 
sons they have learned. Bombs have no 
respect for wealth or position and many 
an uneducated Mr. Milquetoast has 
reached the heights of heroism and 
earned the commendation and respect of 
his betters. 

The British Isles are fortunate in the 
fact that their people are all of one race 
and there is no such menace of sabotage 
as we face in America. However, strong 
metal comes out of a melting pot and if 
we in America, who are more united 
today than ever before, will take heed 
from our British brothers and anticipate 
the problems that will confront us, the 
spectre of the Rising Sun and the paper- 
hanger of Berchtesgaden will hold no 
terror for us. 

Summarizing the situation from this 
side of the ocean, it appears to me that 
aside from the lesson in fortitude and 
courage which these facts have brought 
us, we should take note that the essen- 
tial thing for us to think about is the 
protection of operations through decen- 
tralization and the duplication of rec- 
It may be said that the plants can 
operate and distribute gas and electricity 
without the need for records. While 
this is true in a theoretical sense, prac- 
tically there must be billing and collec- 
tion of monies to meet payrolls or the 
whole structure would automatically 
topple. Therefore, in order to insure a 
greater security for this vital factor in 
the nation’s defense and well being, it is 
imperative that we plan for the utmost 
protection. 

If this resume of conditions in the 
utility field abroad has opened up any 
new avenues of thought to you, or has 
emphasized more strongly your convic- 
tion of the fundamental need for planned 
protection of one of America’s life line 
industries, it has served its purpose. 
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Industrial Load Control 


By James V. Alfriend, Jr. 


Vice-Chairman, Committee on Electrochemistry and Electrometallurgy, AIEE 


T this time when utility war loads 

are rising rapidly and many sys- 

tems are faced with the immi- 

nent problem of serving peak loads in 

excess of assured capacity or annual en- 

ergy demands exceeding normal machine 

capability, a quick appraisal would indi- 

cate little work for the sales force and 

none at all for those technicians who 

have been developing new markets for 
electric power. 

This is far from true, although unfor- 
tunately many customers of utility sys- 
tems and far too many systems them- 
selves have not realized it. The fact is 
that these trained investigators of power 
problems must be relied on today more 
heavily than ever. Only the end result of 
their work has changed, for now their 
task is to apply their knowledge of in- 
dustrial processes so that the plants of 
the country not only can produce a maxi- 
mum of war goods, but also can produce 
these goods in such fashion as to mini- 
mize whatever critical conditions par- 
ticular utility systems encounter in meet- 
ing their share of the war job. 

These trained investigators can add 
greatly to the war effort for each system 
by continuing their studies of industrial 
processes and by utilizing fundamental 
characteristics of electroprocess indus- 
tries so as to assist in the reduction of 
peak loads at no loss of industrial pro- 
duction. 

Should a system find itself, for exam- 
ple, with sufficient energy resources but 
insufficient capacity, considerable relief 
can be obtained by controlling the load 
of electroprocess and certain other indus- 
tries. These process loads normally 
continue at nearly uniform _ levels 
throughout the 24 hours of the day and 
the 12 months of the year. A few of 
them which use both electroprocess and 
mechanical equipment have in the past 
so operated their electroprocess loads as 
to compensate for variations in their me- 
chanical operations, and thus have been 
able to purchase power at nearly 100 per 
cent load factor. An example of this 
tvpe of operation is shown in Figure 1, 
which represents the 24-hour load curve 
of an electrolytic copper refinery, wire 
mill, and other motor-driven loads. 

On the right-hand side of this figure 
the load curve for the period from 11:00 


a.m. to 1:00 p.m. has been greatly en- 11:20 a.m. and 7200 kw shortly before 
larged to show what happened during 12:00 o'clock. Thus the total plant load, 
the luncheon period. As shown in shown in Curve A, decreased by only 
Curves C and D, the wire mill practical- 150 kilowatts from 10,150 kw at 11:20 
ly shut down at this time and many other a.m. to 10,000 kw at noon. 

mechanical operations were stopped. As This type of operation can be made 
a result, the total uncontrolled load in to assist the utility system. Such an ap- 
Curve C decreased from 4000 kw at plication of the principle of load control 
11:20 a.m. to about 2700 kw shortly be- is shown in Figure 2. In this hypo- 
fore noon. Most of this change of 1300  thetical case the utility’s peak load was 
kw was added to the controlled electro- 280,000 kw at a daily load factor of 73.9 
lytic copper load as shown in Curve B, per cent. This system was presumed to 
where the load was about 6,050 kw at serve a uniform electroprocess load of 


LOAD CURVE OF AN ELECTROLYTIC COPPER REFINERY- JUNE 9,1937 
24-HOUR PERIOD eT 


PLANT LOAD FACTOR REGULATED BY 
CONTROLLABLE ELECTROLYTIC DEMAND 





Fig. 1—Load Curve of an Electrolytic Copper Refinery 


At this refinery the demand of the electrolytic department—avhich would othereise be 
almost uniform—is controlled automatically to compensate for the variable loads of other 
plant operations and obtain a combined load factor approaching 100 per cent. 

The chart above, taken from graphic meter readings, shows that the variations in the elec- 
trolytic demand (B) throughout the day were so controlled as to be equal and Opposite to 
those in other plant operations (C), while the combined plant load (4) remained almost 
constant. Thus at about 11:30 a. m., the electrolytic demand was automatically increased by 
1,050 kilowatts to compensate for the sharp drop in the other loads that occurred when the 
wire mill (D) shut down for lunch. 

The automatic control equipment is actuated through relays by the variable combined 
demand; it changes the field excitation in the motor gencrators that supply the direct current 
energy for electrolysis, which in turn changes the direct current voltage and therefore the 
power drawn by the cells. . 
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Fig. 2—Hy pothetical utility system load curve with controlled electrolytic load 


20,000 kw. By reducing the electro- 
process load to 10,000 kw between 5:00 
and 7:00 p.m., the system peak could be 
reduced to 270,000 kw at a daily load 
factor of 76.6 per cent. The amount of 
energy required by the electrolytic plant 
through the remaining 22 hours of the 
day is shown to be increased only slight- 
ly from 20,000 kw to 20,900 kw. 

The increase of 4.5 per cent during 
22 hours of the day and decrease of 50 
per cent during two hours of the day is 
not sufficient materially to change the 
efficiency of the process nor to increase 
the investment in process equipment. Yet, 
it turns out the same quantity of product 
per day, improves overall system load 
factor, and results in a load factor for 
the particular industrial operation less 
than it otherwise would be. 
industrial plant load factor is corrective 


Such an 


in the same sense that a leading power 
factor of an overexcited synchronous mo- 
tor corrects the power factor of a utility 
system. 

The illustrated application of the con- 
trolled load principle to a utility svstem 


shown here is purely arbitrary. However, 
it could be approximated on many utility 
systems throughout the country today, 
because a degree of load control can be 
tolerated by practically every process op- 
eration. Electric furnaces, oil refineries, 
refrigeration industries, steel mills and 
even some fabricating industries can also 
operate under variations of this proce- 
The 


varies with different processes, and with 


dure. degree of controllability 


individual installations—it is maximum, 


of course, for those new installations 
which can be designed with this in mind. 

There will be few, if any, instances 
where the load can be reduced to zero 
for any length of time, but there are no 
instances where some degree of control 
cannot be applied. 

Synchronous motors are widely used 
in the electroprocess industries to drive 
mechanical equipment and direct current 
generators. In most installations these 
motors are so controlled as to obtain the 
greatest power factor correction when 
they and other electric equipment in a 


plant are operating at or near full load. 
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However, during times of controlled low 
load on such a plant the synchronous 
motors can be overexcited to obtain addi- 
tional power factor correction if neces- 
sary or desirable. Individually such a 
corrective contribution will not greatly 
affect the load on central stations, but it 
will greatly affect the load on certain 
feeders and the combined corrective ef- 
fect of several large process industries 
will materially assist the central stations, 

When a system is faced with the prob- 
lem of serving major requirements dur- 
ing certain seasons of the year, instead 
of critical power requirements during 
certain hours of the day, the principle 
of load control can be applied on a sea- 
sonal instead of a daily basis. This is 
more costly to the customer because the 
percentage overload during the off-peak 
season will be greater than it would be 
during off-peak hours. The situation 
can be alleviated by minimizing the per- 
centage overload in conformity with the 
power which is available during many 
hours of the day even in the peak season. 

The electroprocess establishments can 
do little individually or even collectively 
should their efforts not be coordinated. 
It is partly the task of utility systems to 
determine what needs to be done in this 
respect, how it can best be 
plished, and to obtain the cooperation of 
industries by arranging to share the sav- 
ings which will result. 


accom- 


Present Status of the Utilities 
(Continued from page 171) 
nual sales as the average industry, that 
their capital stocks are an essential part 
of this capital structure and hence the 
charges on them are a part of the actual 
cost of furnishing the service. Another 
method would be to exempt utilities from 
the excess profits tax, since, under Com- 
mission regulation, they cannot have “‘ex- 
as the term is commonly 
understood in industry generally. These 


cess profits” 


suggestions, with supporting data, have 
been brought to the attention of the ap- 
propriate committee of Congress and | 
believe we can count on an understand- 
ing treatment of our special difficulties. 

To sum up: the record of the electric 
utility industry is one of great flexibility, 
arising from the basic needs to which 
electric service caters and the breadth 
of coverage of the service to every part 
of the country. I imagine I am but re- 
flecting your own experience in express- 
ing the opinion that through the vears 
vour utility bonds have proven one of 
the most stable items in your portfolios. 








Sat eA ae RP Riz 


CPE EOS 





BERT HAF ES. 











1942 


low 
nous 
addi- 
eces- 
ch a 
atly 
ut it 
‘tain 
> ef- 
tries 
ions, 
rob- 
dur- 
tead 
ring 
“iple 
s€a- 
iS is 
the 
eak 
1 be 
tion 
per- 
the 
any 
son. 
can 
vely 
ted. 
Ss to 
this 
om- 
1 of 
sav- 








i 
3 
4 





May, 1942 


EDISON ELECTRIC INSTITUTE BULLETIN 


Page 195 





Streamlining Reports 


By J. S. Phillips 
The Ohio Fuel Gas Co., Columbus, Ohio 


A paper presented before joint meeting of AGA and EEI Accounting Committees, 


TREAMLINING reports is not a 

new idea. Many times in the 

past, we have reviewed the exist- 
ing reports looking to their complete 
elimination or reduction of unnecessary 
information. After these reviews, con- 
trols have been established to hold reports 
toa minimum. In spite of our efforts, new 
reports are added and existing ones are 
changed to include more data, with the 
result that we find ourselves coping with 
the same situation over and over and 
over again. This growth is due to chang- 
ing personnel and conditions which 
seemingly require special reports and ad- 
ditional information on existing reports, 
which when reviewed objectively after 
a period of time, are no longer serving 
a useful purpose and can and should be 
dispensed with. 

We have witnessed a remarkable ex- 
pansion of reports in the past few vears. 
First, has been the increase in volume of 
reports to regulatory bodies, such as the 
Securities and Exchange Commission, 
the Federal Power Commission, State 
Utilities commissions, tax authorities 
and now we have reports to the War 
Production Board. All of these reports 
require the work of our more experi- 
enced personnel and they have been a 
real burden, both from the standpoint 
of manpower and cost to the company. 
I recall one instance where a report to 
one of these commissions was of such 
volume that it weighed in excess of 50 
lb. These things indeed require a great 
deal of work, as we all recognize, but 
up to the present it is difficult if not im- 
possible to do anything toward stream- 
lining reports to commissions. But there 
are reports we can do something about. 

In our own company, we have wit- 
nessed an increase in the size and detail 
of our monthly financial report to the 
management in the past few years. By 
way of comparison, and without being 
critical of the contents of our present re- 
port in the least, I checked back on the 
form of report used by Columbia Gas & 
Electric System and its 50 odd subsidi- 
ary companies in 1927. 1 was astonished 
to find the monthly financial statement 


used in 1927 by The Ohio Fuel Gas 


Cleveland, May 11-12 


Company consisted of 13 pages as com- 
pared with the present-day report of 45 
pages—a three-fold increase. The 1927 
report had 160 items as against 1100 
items on today’s report. While making 
this comparison, it is interesting to note 
the contents of the report of a company 
I saw the other day which bore the date 
Nov. 30, 1888. This report was the 
extreme of ‘streamlining: two revenue 
accounts, one of expenses, and six items 
on the balance sheet. Incidentally, there 
was a footnote on the balance sheet to 
the effect that no officer or director re- 
ceived compensation except the Trea- 
surer, who was paid at the rate of $500. 





per year. Apparently, the salaries were 
streamlined in those days, 

In the case of our present financial 
statement, it may seem as if we have 
gone to the extreme in supplying de- 
tailed information to the management. 
But this report is used for many other 
purposes, principally for the compilation 
of statistics and details for reports to 
regulatory bodies. Much of the infor- 
mation included in today’s report has 
been put there for a very definite pur- 
pose. As a matter of fact, we have 
“leaned over backwards” in an effort to 
have information readily available for 
reporting to regulatory commissions and 
to supply details for mangement that 
were thought to be advantageous in con- 
trolling the financial and operating af 
fairs of the company. In many instances, 
we have found it has saved considerable 


too. 


time and expense in developing informa- 
tion which, otherwise, would have to be 
from the 
While keeping this fact in mind, we are 


obtained original records. 
of the opinion certain portions of the re- 
port can be eliminated or curtailed and 
that it will be essential in our efforts to 
meet present-day conditions of lessening 
manpower, 
Underlying the financial 
are operating or cost state- 
ments for the various departments and 
districts, which we in The Ohio Fuel 
Gas Company furnish to the local man 
agement. These are local reports and 
are designed to keep the district mana 


statement 
numerous 


ger or field superintendent informed of 
the costs for which he is responsible. 
The number of these reports is large, be- 
cause this company has widespread op- 
erations throughout Ohio in producing, 
transporting and distributing gas. De- 
centralized responsibility of operation re- 
quires detailed cost statements and we 
have found them to be an invaluable aid 
to management. Because these state- 
ments of local operations are so numer- 
ous, we have looked at them rather 
closely, with the idea of reducing or 
eliminating them. However, it is diff- 
cult to see how they can be. streamlined 
to the same degree as the financial state- 
ment, for they are a necessary tool of lo- 
cal management. Prompt reporting of 
expenses enables those persons respon- 
sible for costs to study the results of op- 
erations and make comparisons with the 
operating budget and take 
steps to correct any situation which may 
be getting out of line. It can be seen 
that if this type of report were to be 
placed on a quarterly basis, any correc- 
tive measures would be delayed and 
would lose their effectiveness. There is 
little to be gained by saving time in the 
preparation of a few reports if we lose 
effective local control of costs. There- 
fore, on our approach to this matter of 
streamlining attempt to 
weigh in each factor, for it is essential 
to tighten controls in these days of rising 
costs, rather than relax them. 


necessary 


reports, we 


But now we are faced with a “must” 
program of reduction, largely brought 
about by the existing shortage of man- 
power, which we can all anticipate will 
become a great deal more critical before 
the war is over. Like all companies, we 
have lost our share of employees to the 
military forces and we have lost many 
to other industries. Along with this loss 
of manpower and the employment of in- 
experienced personnel, we can anticipate 
a severe burden on the supervisors in 
training replacements, and anything we 
may do to eliminate, reduce or otherwise 
simplify the detail work in the office is 
going to alleviate this situation. 

Our management has recognized the 
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problems confronting us and they have 
approved in principle the plan of cut- 
ting down reports. As a matter of fact, 
management is willing to go to the ex- 
treme, asking us only to give sufficient 
data to retain effective control. Obvi- 
ously, a program of this sort is not pos- 
sible unless we have such approval, for 
the primary purpose of most reports is 
to convey information to operating ex- 
ecutives and it is our job to bring the 
data together in the desired form. 

Columbia System has embarked on a 
program of reducing and streamlining 
reports and much has been done in this 
respect already. The principal item ef- 
fected is the adoption of a plan whereby 
complete financial statements of the sub- 
sidiaries will be submitted quarterly in- 
stead of monthly as at present. In lieu 
of the complete monthly statement, as 
presently used, it is planned to skeleton- 
ize the statement by eliminating detail of 
balance sheet accounts and comparisons 
of monthly expenses with previous peri- 
ods, where it is felt it can be done with- 
out sacrificing control. On the balance 
sheet, comparison with previous month’s 
figures are being eliminated from the 
monthly statement, although we are con- 
tinuing to show changes in the accounts 
since the beginning of the year. In the 
form of report we are presently using, 
we have followed the practice of show- 
ing details of certain balance sheet ac- 
counts such as taxes and reserves, on 
some 15 auxiliary pages. It is contem- 
plated that this information will be dis- 
continued on the monthly statement and 
will be shown quarterly or semi-an- 
nually. 


On the income summary of the state- 
ment, we are eliminating certain ratios 
and. comparisons with previous periods 
with regards to income and expenses for 
the current month. However, we are 
continuing to show these ratios and com- 
parisons for the year to date and the 12 
months to date. We are completely 
eliminating all detail of operating ex- 
penses on the monthly statement. These 
will be reported quarterly, showing ex- 
penses for the year to date in compari- 
son with the same period of the previous 
year. While these changes in the finan- 
cial statement may seem comparatively 
small, it is anticipated that with similar 
changes elsewhere, it will make quite a 
reduction in the volume of work. 

At a meeting held recently, it was de- 
cided to eliminate 65 other reports here- 
tofore received by the parent company. 
These include daily reports of gas deliv- 
eries, weekly reports of other statistics 
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and monthly detail cost statements. Of 
course, it is expected that some of these 
reports will be continued in the group 
offices to meet the requirements of local 
management, although the contents may 
be considerably reduced. There are 
other reports in this same category, 
which are being considered for elimina- 
tion, while still others are being re- 
viewed with the idea of revision and 
elimination of nonessential information. 

In the case of The Ohio Fuel Gas 
Company, we are entering into the 
spirit of this program by an analysis of 
each report emanating from the local 
outlying offices as well as reports issued 
from the general office. It is anticipated 
that a considerable reduction will be 
made as result of this study. 


This survey got quite a send-off by 
the discontinuance of appliance sales. 
Without any effort on the part of the 
company, a number of reports can be dis- 
continued since there is nothing further 
to report. In conducting the survey for 
the remaining reports, which is presently 
in progress, we are contacting each de- 
partment in an effort to make sure that 
all types and forms of reports are cov- 
ered. In the survey, to date we have 
found a great many reports which are 
not made on printed forms. This is men- 
tioned, for it is impossible to make a 
complete study by simply referring to 
the printed forms on hand. In making 
this study, we are getting the general 
description and purpose of the report, 
how often compiled, i.e., daily, weekly, 
monthly, etc., the number of copies re- 
quired, the distribution of copies, and 
the man-hours required to compile the 
report. After all this information is 
obtained, a committee will review the 
findings and make its recommendation 
as to whether or not the report should 
be eliminated, revised, or retained in its 
present status. 

The committee has completed its re- 
view of 80 and recommended 
that many can be eliminated or revised. 
Based on the man-hours necessary for 
compiling these reports, we can defin- 
itely expect to save the time of several 
emplovees with a possible further re- 
duction in time of other persons han- 
dling the reports. Then, too, we can not 
overlook the fact that if reports are not 
prepared, executives will not be spend- 
ing their time in looking at them. 

The results we have had from this 
survey to date seem rather significant, 
for we have covered only a small portion 
of the job and, as previously indicated, 
we expect quite a reduction throughout 


reports 
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the company. Eighteen per cent of the 
reports reviewed by the committee have 
been eliminated or revised with a sub- 
stantial reduction in man-power require- 
ments resulting from these changes. 

A large part of the committee’s work 
is still ahead of it. Many reports which 
originate in the local or field offices have 
not been examined. These local reports 
constitute the bulk of the work in an 
operating company such as ours. One 
report eliminated here may affect the 
work in as many as 60 local offices. This 
is a More important matter with us than 
changes in the financial statement. We 
have several local offices with only one 
or two clerks. Employee turnover in 
these small offices has presented a real 
problem in training replacements. Re- 
duction of detail work or elimination of 
reports is an important factor in meet- 
ing this situation. 

One of our two-clerk offices located 
in an industrial section has had some 
real trouble in holding employees. 
Within a period of six months, these 
two jobs were filled three times. And in 
one instance, both clerks resigned at the 
same time. Situations such as the’ one 
described have placed a tremendous bur- 
den on supervisory personnel. We can 
notice a decline in the efficiency of our 
local offices as a result of this turnover 
and it is believed it can be countered to 
some extent by streamlining 
reports. 


certain 


In other words, it will be necessary 
for us to get along without many of the 
refinements we have been accustomed to 
in the past and limit the work to the 
bare necessities required in the operation 
of the company. This may sound like 
we have built up a great many useless 
records and reports in the past, and al- 
though that may be true to a minor de- 
gree, | am inclined to think we will find 
the vast majority of information pro- 
posed to be eliminated has been developed 
over a period of time for a particular 
purpose. Yet when the immediate need 
for the data was over, the report was not 
discontinued. Now when we view the 
overall situation, these things come to 
light and can be remedied. 

Perhaps this streamlining of reports 
will be overdone, in our eagerness to 
reduce the volume of work. It is pos- 
sible, if not probable, we will find later 
we have gone too far. But it is com- 
paratively easy to reestablish a report, 
as we all know. And we believe now 
is the time to go the limit while the 
subject is a matter of interest througout 
the organization. 
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The Use of Steel Wire 
for Overhead Line Extensions 


By S. O. Miller 


Supervisor of Engineering and Research, American Steel & Wire Company 


A paper presented before the Transmission and Distribution Committee, EEI, 


HE very principles of democracy 

have given to the Axis powers a 

headstart of several years in the 
development of a stream lined, modern 
armed force whose ultimate aim is 
domination. The problem of 
overcoming this lead has been tackled 
with typical American ingenuity. Our 
production rate has been stepped up to 
such a degree that we are now produc- 
ing more and better equipment than 
our enemies. However, we cannot be 
satisfied with our present accomplish- 
ments. ‘To assure victory over oppres- 
sor nations, must further allocate 
tremendous quantities of materials for 
plant expansion and tooling, then we 
must provide our entire enlarged indus- 
trial machine with all of the material 
and equipment it needs. Obviously, this 
is imposing a prolonged severe strain on 
all of our natural resources. To assure 
the optimum use of these resources, non- 
essential civilian uses must be and are 
being drastically cut. Even more, we 
must conserve essential materials by us- 
ing substitutes wherever possible, even 


world 


we 


in defense work. 

We in the electrical industry must 
face the reality that copper, one of the 
basic electrical materials, has been made 
critically scarce by our accelerated war 
program. Because of this diversion of 
a normally sufficient metal to arma- 
and other war requirements, 
copper is now available only for the 
most important installations. We, there- 
fore, must substitute, whenever possible, 
other material for this critical metal. 

Steel stands out economically as the 
only available in sufficient 
quantities to be considered as a substi- 
tute within certain limits. Admittedly, 
the electrical properties of steel are in- 
ferior to copper, and steel should not 
be considered as a panacea in the sub- 
stitution of copper, yet its use for power 
conductors was not instigated by war 
born shortages. For many years steel 
has been used economically for electrical 
transmission and distribution 
With this background, it is understand- 


ments 


material 


circuits. 
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able that the War Production Board 
should request the use of steel conduc- 
tors in their Administrative Letters No. 
1 and 2 and related to Preference Rating 
Order P-46. 

At this point, it might be well to 
analyze the War Production Board 
Ruling known as Preference Rating 
Order P-46. The purpose of the orig- 
inal order dated September 17, 1941, is 
to assist Utilities in obtaining the mini- 
mum amount of materials necessary for 
maintenance, repair and_ operations 
which are absolutely essential in main- 
taining minimum service standards. The 
original 1000-foot limitation for exten- 
sions given in section (f), paragraph 
(3), clause (II) (b) has been modified 
by administrative letters I and II, in 
which no extensions in excess of 250 
feet can be made without authorization 
in advance from the Director of Indus- 
try operations. The Utility may, how- 
ever, apply for permission to exceed this 
limitation only where extensions are re- 
quired : 

1. To serve Military or Naval establish- 
ments. 

2. To serve war production plants. (In 
this connection, duplicate supply lines will 
be considered only in unusual cases.) 

3. To serve war housing projects. 

4. Street lighting where they bear direct 
relation to public health and safety, and 
then only in connection with Military estab- 
lishments or war production plants. 

5. Service to homes which were wired and 
ready to receive service prior to March 26, 
1942, or in the case of new homes which 
had the foundations completed prior to this 
date. The extensions for services in this 
case cannot exceed 2000 ft. per customer, 
and will be approved only when the con- 
ductor to be used is No. 6 B.W.G. galvan- 
ized steel wire. 

As the reference to steel conductor in 
Administrative Letter No. 2 was rather 
ambiguous, we asked for and received 
an interpretation on which we_ have 
based the fifth requirement. We further 
understand from the interpretation that 
the steel bare with 
A.S.T.M. Class A Zinc 
Coating. 

In determining the length of the ex- 
which are included 


wire is to be 
designation 


tensions under 





Order P-46, the measurement of the 
new construction should be taken from 
the point of connection to present facil- 
ities up to the service entrance to the 
customer’s building. The 250-foot 
limitation includes: 


1. Service drops. 

2. Addition of third wire for phase wire 
or neutral. 

3. Either new construction or where wires 
are carried on existing poles. 


In the promulgation of steel as a 
copper substitute, the War Production 
Board realizes that steel in itself is 
rapidly approaching a critical state. The 
Board has requested the manufacturers 
of steel conductors to limit their stocks 
and production to one grade of steel 
that will meet the greatest number of 
electrical and mechanical conditions as 
is possible. The American Steel & 
Wire Company, has for the past few 
years made a special steel that lends 
itself very aptly to electrical transmis- 
sion use. This steel is made in two 
grades—3S-130 and 38-80. The 130 
and 80 are the tensile 
strength of the individual strands in 
thousands of pounds per square inch. 
The 38-130 indicates a 3 strand steel 
wire, each wire having a tensile strength 
of 130,000 pounds per square inch. 

Due to the fact that 38-130 grade 
can be strung with any other type of 
conductor, and has approximately the 
same A.C. resistance as the 3S-80 grade, 
it is felt that the wishes of the War 
Production Board will be fulfilled by 
the adoption of the 130 grade as the 
most logical type to fit most conditions. 
If a steel conductor is to be used as a 
neutral under a conventional conductor, 
the steel must have certain mechanical 
characteristics so that adequate conduc- 
tor will be maintained 
under all loading and temperature con- 
ditions. This galvanized steel by vir- 
tue of its flat 60°F. final sag curve, can 
be matched very readily for use in con- 
junction with any other conductor. This 
same characteristic is even more im- 
portant when it becomes necessary to 
substitute steel in a line already built 


indicative of 


separations 





Page 198 





S (NO. 6A compasiTe 440° 8,3) 


6|3S-+80/NS'R.S) 
3 (NO. 8k AMERODUCTOR 532'R.S) 


4 






EDISON ELECTRIC INSTITUTE BULLETIN 








1942 


PQUNOS PER SQUARE INgr 


} 
t 











= $ ——-__—_+ 490 - 
Se i ; SPAN + FEET: 





Fig. 1—Comparison of 60° F. Final Sags Heavy Loading 


or staked for some other conductor. 
Here it is necessary only to match the 
60°F. final sags at the shortest span, 
which is done by stringing the galva- 
nized steel conductor at a reduced ten- 
sion, and for all longer spans, ground 
clearances will actually be greater than 
code requirements. For the comparison 
conductor Figure 1 
shows the approximate relation between 
the 60°F. final sags of the galvanized 
steel and conventional conductors. The 
graphic illustration shows sags matched 
at the lowest span value as would be 
done if steel were substituted for both 
neutral and secondary on a line already 
staked. As stated before, this galva- 
nized steel can be used as an underbuilt 
neutral. However, such a matching re- 
quires more study to determine all re- 
lations between loaded conductors and 
usually requires that the line be staked 
for the particular combination. 

This steel conductor has exceptionally 
desirable physical properties. By utiliz- 
ing these, many economies in line design 
and construction are possible. Breaking 
strengths range from 2604 pounds for 
the No. 6 3S-80 to 5610 pounds for the 
No. 4 38-130, which will enable the 


of various 
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Fig. 3—A-C Characteristics of 3x0.109 Steel Strand 
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engineer to obtain longer spans without 
increased pole heights. Weights of the 
three wire strands are 112 pounds per 
1000 feet for No. 6, and 156 pounds 
per 1000 feet for No. 4+. The tough- 
ness of steel makes it impervious to 
damage, which results in lower installa- 
tion costs than softer conductors which 
cannot be subjected to rough handling 
during installation. 

These conductors were primarily de- 
signed for economical long span con- 
Stringing No. 6 38-130 on 
35-foot poles for vertical construction, 
level ground spans attainable for Heavy, 
Medium Light loading are 563 
feet, 694 feet and 762 feet, respectively. 
For comparison, the corresponding val- 
ues for 6 hard drawn copper are 270 
383 feet and 481 feet. Under 
present conditions, many organizations 
have completed line design and actually 
set poles only to find the conductor for 
which the line was staked is not avail- 


struction. 


and 


feet, 


able. In most of these cases galvanized 
steel can be substituted without any 
changes. This is accomplished by slack- 


ing the steel conductor off to match the 
final sags for which the line was staked. 
In this way, necessary ground clearances 
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Fig. 2—Current Impedance Relations—3-W ire Steel Strand, 


1-Foot Spacing 


are maintained without any excess ten- 
sion loading. Data has been prepared 
and is available to cover such substitu- 
tions for most of the common con- 
ductors. 

In recent years, we have been becom- 
ing increasingly conscious of the phe- 
nomenon known as conductor fatigue. 
Gentle winds create eddy 
currents which in turn produce resonant 
mechanical vibrations of the conductor. 
At any point along the line where the 
is clamped or supports a 
heavy mass, such as a splice, the motion 
of the conductor will be restricted. 
This means that a continuous alternat- 
ing bending of the conductor occurs, 
just as you bend a small wire back and 
forth to break it. As in the case of the 
small the conductor will event- 
ually break. Technically, the stresses 
causing this failure are known as con- 
centrated alternating stresses. If these 
stresses exceed the endurance limit of 
the material fatigue, failure will occur, 
alternations _re- 
quired being, of course, dependent on 
the magnitude of the alternating stresses. 
Unfortunately, copper has a very low 
limit. Steel, on the other 


transverse 


conductor 


wire, 


the number of stress 


endurance 
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hand, has a very high endurance limit, 
below which alternating stresses will not 
produce fatigue regardless of how long 
they are maintained. Because of this, 
steel is an ideal material for long span 
construction where fatigue failures are 
most likely to occur. 

Another important factor affecting 
the life of this conductor is the high 
quality of the zinc coating which pro- 
tects it from corrosion. This protec- 
tive zinc coating is applied by a new 
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span construction, and complete instruc- 
tions for its installation can be obtained 
upon application. Both compression 
and twisted sleeve types of splices are 
available. In fact, the only thing that 
is different is the conductor itself. 
Inasmuch as galvanized steel is a 
ferrous material, it has a relatively high 
permeability, which results in high in- 
ternal inductance. Because of this, its 
internal 60 cycle reactance is so large 
that it accounts for an appreciable part 














Internal 
Ohms/M ft. @ 25°C Inductance 
Grade Size DC AC AC/DC MH/M ft. 
Hard drawn copper 212% B&S 1.92 1.92 1.00 0.015 
ix O75 
Amerstrand 38-130 =6 B.W.G. 1.92 1.96 1.02 0.31 
aS = ay 
Amerstrand 358-80 26 B.W.G. 1.85 2.00 1.08 0.40 
3x A7 
Hard drawn B.B. 26 B.W.G. 1.78 1.96 1.10 0.90 
3 = 247 
Hard drawn E.B.B. 26 B.W.G. 1.64 s7 1.20 1.94 
os iy 
Siemens-Martin 26 B.W.G. 2.70 2.84 1.05 0.34 
> x. 217 
Siemens-Martin 4” 2:32 2.32 1.00 0.28 
7 x .081 
No. 6 B.W.G. steel strand is necessary to duplicate the performance of a No. 12% B&S 


copper strand. 


hot dip galvanizing process which in- 
sures a tight alloy-bonded covering. In 
conformity with instructions from the 
Power Branch of War Production 
Board, all conductors will have a Class 
A coating, or .8 ounces of zinc per 
square foot of wire surface. 

The use of steel conductors does not 
impose any hardships on construction 
It is handled the same as any 
Standard galvanized 


crews. 
other conductor. 


or plated hardware and fittings are used 
A special in- 
long 


in their normal manner. 


sulator tie is recommended for 


Fig. 5—Effect 


of Stranding on A-C Charactertstics 


normal spac- 
For convenience, in comparing 
steel constructions, 
Table I gives electrical values for sev- 
eral types of conductors. This table 
shows that the internal inductance of 
steel strand varies from 10 to 100 times 
that of copper. 
companied by an increase in reactive 
voltage drop of the line under question, 
but Figure 2 will show that the overall 
line performance is still comparable to 


of its total reactance for 
ings. 


the various wire 


Of course, this is ac- 
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copper. It will be observed that the 
internal reactance in only 15 per cent 
to 20 per cent of the total line impe- 
dance for the assumed 12 inch spacing. 
For larger spacings it would be even 
less. Therefore, even though the in- 
ternal inductance is 10 to 100 times 
that of copper, the overall line perfor- 
mance is changed only by a relatively 
small percentage. 

Steel, being a magnetic material, also 
introduces some complexing resistance 
problems when used as a medium for 
carrying alternating or pulsating elec- 
trical currents. Copper, being non- 
magnetic, is free from these resistance 
aggravations. The main significance of 
the change from copper to steel would 
be the substitution of larger diameter 
steel conductors for equivalent copper 
performance. The characteristics and 
size of the higher strength steel conduc- 
tor with its tends to 
minimize the difference in current carry- 
ing capacity due to the increased radiat- 
ing surface. 

The art of steel making permits a 
wide selection of properties from the 
same basic material as may be observed 
by the resistance range from hard drawn 
B.B. to Siemens-Martin Strand. The 
judicial selection of these properties has 
produced Amersteel Type 38-130 with 
good electrical and excellent physical 
properties. 

In steel conductors two secondary 
factors appear which cause power losses, 
thereby increasing effective resistance. 
These factors (1) eddy current and (2) 
Due to the fact that the 
eddy currents are large in steel conduc- 
tors, they accentuate the non-uniform 
current distribution over the conductor 
area, and cause a higher effective AC /DC 


increased area 


hysteresis. 
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Fig. 6—A-C Loading Effect (7x0.164 Steel Strand) 
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resistance ratio than is found in a copper 
conductor of the same area. The com- 
ponent of AC resistance introduced by 
the hysteresis loss in the steel is a func- 
tion of the permeability. Hysteresis 
loss is purely a magnetic phenomenon, 
and results from the return of only a 
portion of the energy stored in the mag- 
netic material each cycle. Hysteresis 
losses in soft iron, such as E.B.B., are 
much greater than they are for steel. 
Therefore, to determine the AC resis- 
tance of ferrous materials, we should 
not place too much emphasis on DC 
resistivities, but should actually use AC 
resistance measurements under load con- 
ditions. As the permeability varies as 
a result of the magnetizing force pro- 
duced by the current, the effective AC 
resistance varies with the current. The 
effect of current on relative permea- 
bility of two different grades of steel is 
shown on Figure 3 and Figure +. As 
would be expected, annealing the steel 
produces a large increase in permeability, 
which is reflected in the AC/DC re- 
sistance ratio. 

We can reduce the effect of high 
permeability on line performance to a 
marked extent, as shown on Figure 5. 
If the conductor is made of stranded 
wire, then high reluctance air gaps are 
introduced in the normal flux path and 
the relative reactance ratio of the con- 
ductor (designated as relative perme- 
ability) has been reduced even though 
the steel permeability remains constant. 
Figure 5 shows that a 3-wire stranding 
practice has reduced the effective in- 
ternal reactance to 1/3 of the value for 
solid wire. Table I, it will 
be seen that strand 
the internal inductance another 20 per 


Recalling 

a 7-wire reduces 
cent. As this means only 5 per cent 
decrease in line impedance, the addi- 
tional expense of 7-wire strand is not 
justified economically. 

It is interesting to note in steel that 
effective resistance increases with cur- 
rent loading to a maximum value, after 
which additional current 
result in a gradually diminishing resis- 
tance, as shown on Figure 6. 


loading will 
Similarly, 
permeability will build up to a maxi- 
mum with increased current 
until saturation limits the maximum, 
after which it, too, will diminish with 


loading 


further increased current loading. It 
has been observed that the peak values 
of effective alternating current resis- 
tance and maximum permeability occur 
at approximately the same current load- 
ing. For the galvanized steel conduc- 
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under discussion, these maximum 
values are reached only with a current 
loading much higher than is encount- 
ered in normal service. 

From what has been said, we can 
draw a few conclusions. Rural or 
lightly loaded lines can be, and have 
been, successfully built using galvanized 
steel. Its usefulness in such cases can 
be economically extended if line design 
takes proper recognition of induction 
regulators and the possibility of adding 
a second phase wire as load increases. 


tors 
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Many short taps can be served very 
satisfactorily with galvanized steel. 

No attempt has been made to mini- 
mize the disadvantages of steel conduc- 
tors in this paper. It is not our pur- 
pose to make you believe a steel con- 
ductor is comparable to copper. We do 
feel, however, that steel has its place as 
a conductor even in normal times. We 
further realize that in the immediate 
future we of the electrical industry will 
be forced to use steel conductors because 
of the critical shortage of copper. 


Wartime Utility Advertising 
at P.U.A.A. Convention 


INCE advertising and selling always 

travel hand in hand, the disruption 
of selling has had immediate effects on 
methods. The 
truism—"“‘out of sight out of mind’— 
applies very definitely to the merchandise 
that is not kept before the public. As 
one item after another in rapid succes- 
sion disappears from the market there 
may remain nothing but a brand name 
and the manufacturer’s name to keep 
before the public. 

The and influential 
manufacturers recognize that the cost of 
and acceptance of 
their products over many years is an as- 


advertising time worn 


largest most 


building good-will, 


set too great to be jeopardized. Elimina- 
tion of such an asset is no contribution 
to winning the war; rather it is an ob- 
struction to economic progress when the 
conflict is over. This is a vital consider- 
ation in our free enterprise system. 

There has been no considerable drop in 
the total amount of advertising in U.S.A. to 
date, but there has been a drastic change in 
the approach. Advertising is helping to keep 
business in action and at the same time con- 
tributes to the war effort by the construc- 
tion of its messages. Our Government itself 
has become one of the best advertisers. 
3usiness ties in with the themes it creates. 
In this business can maintain its iden- 
tity, and at the same time advertising will 
demonstrate its constructive power in the 
war effort. 

In no industry has the change from prod- 
uct advertising to the institutional type been 
more marked than in the public utility field. 
The Public Utilities Advertising Associa- 
tion Annual Meeting is scheduled at the 
Hotel Commodore, New York, on June 
22-23. The speaking program which is 
presented herein is indicative of the think- 
ing of advertising executives. Utility men 
in the sales and advertising fields are 
cordially invited to attend the sessions. 

An extensive display of current wartime 
utility advertising June 20-23 will be a fea- 
ture. The speaking program follows: 


way 


June 22, 10:00 A.M.-12:00 


Call to order 


Al C. Joy, president, P.U.A.A. 


Address of Welcome 
Henry Obermeyer, Consolidated Edison 
Company of New York. 

The Hell-Box 
wherein anyone may ask any question of 
any member concerning mutual problems, 
griefs or accomplishments. To be guided 


by E. K. Hartzell, East Tennessee Light 
& Power Co. 
E. N. Pope, Carolina Power & Light 


Company. 


Monpbay AFTERNOON—FREE 


JUNE 23, 


10:00 A.M.-12:30 P.M. 


What Are They Thinking Throughout the 

Country? 

Ashton B. Collins, Reddy Kilowatt Service. 

Getting the Most Out of a Small Budget. 

C. J. Allen, The Connecticut Light & 
Power Company. 

What Advertising Means to Selling. 
George Whitwell, Philadelphia 
Company. 

What Have We to Tell Mrs. America? 
(1) Food for Fitness: J. Ernestine Becker, 
Johns Hopkins University. 

(2) What the Gas Industry Is Doing 
About It: Jessie McQueen, American Gas 
Association. 

(3) What the Electric Industry Is Doing 
About It: Miss Elizabeth Murray, Atlan- 
tic City Electric Company. 


Electric 


JUNE 23, 12:30 P.M.-2:00 P.M.—LuNcHEON— 


GROUP 
(a) Report of Resolution Committee. 
(b) Better Copy Awards. 


JuNE 23, 2:30-4:00 P.M. 
You Have the Space—What to Do With It. 
W. J. Weir, Lord and Thomas. 
What Effect Has the War on Utility Ad- 
vertising ? 
Davis M. DeBard, Stone & Webster Ser- 
vice Corporation. 


Electric Companies Under Business Man- 
agement. 
Edwin Vennard, Middle West Service 


Company. 


JUNE 24, 10:00 A.M.-12:00 
(a) Committee Reports, 


(b) President's report of meeting and open 
clinic—no holds barred. CBG. 
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Meeting of Gas and Electric Industry Accountants on War 
Emergency Problems and Procedures 


Feet pee executives of the 
electric and gas utilities met at 
Cleveland on May 11 for an intensive 
two-day meeting that was devoted al- 
most entirely to discussion of account- 
ing and personnel problems and proce- 
dures confronting the utilities as a result 
of the war. The meeting was held un- 
der the auspices of the American Gas 
Association and Edison Electric Insti- 
tute Accounting Committees. Atten- 
dance was approximately 400, all sec- 
tions of the country being represented. 

One general session was held, the re- 
mainder of the time being given to group 
sessions for the discussion of specific 
problems. Mr. G. H. Bourne of The 
Commonwealth and Southern Corp. and 
Mr. L. A. Mayo of The Connecticut 
Light and Power Company, Hartford, 
presided at the general session. 

In welcoming the accounting repre- 
sentatives to Cleveland, Mr. E. G. 
Crawford, president of The Cleveland 
Electric Illuminating Company, stressed 
the importance to the industry and to 
the war efforts of the country of a meet- 
ing of this type. The first paper at the 
general session was presented by Mr. 
E. N. Keller, manager of the Custom- 
ers’ Accounts of the Philadelphia Elec- 
tric Company. Mr. Keller, who had 
“jumped the gun” on his fellows of the 


P . yo 


Accounting Executives at the General Session of the Accounting 


industry and made inquiry as to the con- 
ditions in the accounting field in Eng- 
land, reviewed in considerable detail the 
actual experience of English electrical 
supply companies under war time con- 
ditions. His paper appears in this issue 
of the BULLETIN. 

Mr. E. H. Conarroe of the Metro- 
politan Life Insurance Co., New York, 
in discussing ‘Safeguarding Records 
from Air Raids,” outlined the results of 
a rather comprehensive survey which is 
being completed in connection with the 
safeguarding of records under such con- 
ditions. He indicated that while the final 
report on this matter would not be com- 
pleted for perhaps a month more, copies 
of the completed study will be made 
available. Mr. J. D. Dingwell, Wash- 
ington Gas Light Company, spoke on 
“Personnel Problems.” The experiences 
of a company operating in a metropoli- 
tan area such as Washington, which is 
the center of war activity, offered a good 
example of what may be confronting 
many utility companies. 

Mr. G. H. Bourne reviewed the prob- 
lems that have arisen because of the war, 
many of which confront the accountant, 
such as the curtailment of critical ma- 
terials with the restrictions on mechani- 
cal equipment, automobiles, tires, etc., 
stressing that perhaps the most serious 





problem confronting the industry is that 
of personnel. 

He indicated that many companies 
are already feeling the effect of the loss 
of employees through their joining the 
colors or leaving to go into war produc- 
tion plants, and stated that considerable 
difficulty was being experienced in mak- 
ing replacements. Mr. Bourne further 
noted this condition will undoubtedly 
become progressively worse and that it 
Was up to all to solve the problem of 
getting along with fewer employees with- 
out reducing the output and efficiency 
of the services we furnish. He further 
indicated that along with the curtail- 
ment of materials and mechancial equip- 
ment and the serious problem of person- 
nel, the industry was further beset by 
the increasing burden of taxes, which 
utilities, like all others, must shoulder, 
and emphasized the importance of all 
possible economy. 

On Monday afternoon, May 11, the 
sessions were held in two parts: one sec- 
tion on Customer Activities, under the 
chairmanship of Messrs. H. R. Flane- 
gan and G. W. Fuchs, both of the Phila- 
delphia Electric Company; the second 
on General Accounting problems under 
the chairmanship of Messrs. J. W. Glen- 
dening, The Commonwealth and South- 


(Continued on page 205) 
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Accident Prevention Committee Meeting 


HE Spring meeting of the Accident 

Prevention Committee was held at 
the Edgewater Beach Hotel in Chicago 
on May 5 and 6, 1942. This was at the 
time of the meetings of other engineer- 
ing committees, which made it possible 
for all these committees to participate 
in the joint luncheon on Tuesday, 
May 5. 

Owing to the sudden and serious ill- 
ness of Chairman George S. Diehl, Mr. 
W. R. Smith, Junior Past Chairman of 
the Accident Prevention Committee pre- 
sided at this meeting. 

The forenoon session of May 5 was 
devoted to a round table discussion of 
current safety problems and other mat- 
ters of general interest. This included 
an account of various accidents of par- 
ticular interest, with a discussion on the 
part of those present as to the contribut- 
ing causes and how such accidents might 
be avoided. Attention was directed to 
the articles that had been sponsored by 
this committee and arranged for by the 
Sub-Committee on Health and which 
had appeared in the February, March, 
and April issues of the BULLETIN. 

The afternoon session was a joint 
meeting with the Executive Committee 
of the Public Utilities Section of the 
National Safety Council. Mr. P. L. G. 
Hasskarl, of the Pennsylvania Power 
and Light Company, Chairman of the 
Section and Mr. R. L. Forney, Director, 
Industrial Division, National Safety 
Council, were present. Discussions were 
held concerning the collection of acci- 
dent statistics for the electrical industry 
and the ASA Code for the compilation 
of industrial accident causes which the 
Accident Prevention Committee has been 
studying for a determination of its suit- 
ability to the needs of the electric light 
and power industry. Mr. Forney pre- 
sented to the meeting the following rules 
which had been established for its mem- 
bers by the National Safety Council for 
classifying injuries from sabotage or acts 
of war. 

1. Sabotage. Injuries resulting from 
sabotage, whether only suspected or 
definitely proven, shall be classified 
as industrial injuries, if they arise 
out of and in the course of gainful 
employment. 

. Overt Acts of War. Injuries re- 
sulting from overt acts of war, such 


bo 


Geo. S. Diehl, Chairman 


as torpedoings at sea, or bombings, 
shall not be classified as industrial 
injuries. 

Although both of these types of in- 
juries might be included under a strict 
interpretation of the standard definition 
of an industrial injury (arising out of 
and in the course of gainful employ- 
ment), it is believed that the exclusion 
of injuries resulting from actual war op- 
erations is more consistent with the usual 
concept of the reasonable scope of an in- 
dustrial safety program. 

The forenoon session of May 6 was 
devoted to a discussion of a number of 
subjects. Mr Kreh reported for the Sta- 
tistics Sub-Committee, giving final fig- 
ures for employee accident statistics cov- 
ering the year 1940 and the preliminary 
results of the return of questionnaires on 
employee injuries for the year 1941, 
which had been requested from the elec- 
trical industry by the Edison Electric 
Institute, on a form prepared in accor- 
dance with ASA Standard Z16.1-1937. 
This work is to be carried further be- 
fore final conclusions are drawn and rec- 
ommendations made. 

Final results of the 1941 tabulation 
will be published in an early issue of the 
BULLETIN with 1940 data 
which have been modified slightly due 
to inclusion of a few additional reports 
received after earlier reporting of the 
figures. 


together 


Secretary Campbell reported that ex- 
ecutive approval had been given of the 
recommendation of the Accident Preven- 
tion Committee concerning the establish- 
ment by the Institute of an award to be 
known as the Edison Electric Institute 
Award for Meritorious Achievement in 
Accident 


be open to any member company or divi- 


Prevention. The award will 
sion or unit of such company which com- 
pletes one million consecutive man hours 
without a disabling accident to any em- 
plovee in a period of not less than one 
year. More complete information con- 
cerning this award will appear in an 
early issue of the BULLETIN. 

Mr. T. R. Claffy, of W. H. Salisbury 
and Company, gave an interesting report 
on the general rubber situation as it ap- 
plies to linemen’s gloves, line hose, 
blankets, pigs, etc., used for the protec- 
tion of workmen in line construction and 


maintenance work. Mr. Claffy spoke 


of the critical situation concerning rub- 
ber, and commented on the excellent co- 
operation being given by Federal author- 
ities in making available the rubber 
which is so necessary to the production 
of such important items of safety equip- 
ment. He said that in an effort to meet 
this cooperative attitude the manufactur- 
ers of rubber protective equipment have 
been making a study of the possibilities 
of repairing such equipment in order to 
hold to a minimum the amount of new 
rubber required. He cautioned all com- 
panies to conserve their rubber protec- 
tive equipment now on hand, and to 
make sure that any such equipment that 
has reached the point where it cannot be 
used is segregated from other rubber 
scrap and turned over to a recognized 
salvage dealer, in order that this may be 
properly routed into reclaim channels 
and put to the most advantageous use 
from the standpoint of the overall rub- 
ber situation. 

Mr. R. M. Godwin reported on the 
results of a recent survey by question- 
naire of the practices of member com- 
panies which indicated that the repair- 
ing of rubber protective equipment was 
being quite generally adopted. Details 
will appear in the minutes and can be 
furnished to any company desiring in- 
formation at this time. 

Mr. C. B. Boulet presented an in- 
teresting report on Low Voltage Haz- 
ards, which he had prepared particularly 
on the basis of numerous visits he had 
made to industrial plants and in many 
of which the general precautions neces- 
sary to a proper sareguarding of em- 
ployees against low voltage shock are 
not well understood. It was decided 
that the committee would undertake 
the preparation of a pertinent booklet 
which would set forth in concise form 
the desired information on this subject 
for distribution to those having need 
for it. 

Afternoon session, May 6. Mr. A. A. 
Rall was unable to be present but sub- 
mitted a comprehensive report on “‘Pub- 
lic Safety.” The subjects covered in Mr. 
Rall’s report included safety campaigns 
on kite flying, lamp and insulator break- 
age, danger of tower and pole climbing, 
fallen and blackout conditions. 
This report mentioned a method of dis- 


wires 


(Continued on page 206) 
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Electrical Equipment Committee Meeting 


“THE spring meeting ot the Electrical 

Iquipment Committee was _ held 
aay 4 and 5 at the Edgewater Beach 
Hotel in Chicago, with over 50 members 
and guests in attendance. 

The morning and evening meetings 
on Monday, May 4 were closed sessions, 
limited to members and sponsored guests, 
devoted to problems of plant 

under war-time conditions, 
apparatus troubles, and the status of 
ASA standardization activities for ro- 
tating electrical machinery, oil circuit 
and transformers. Monday 
afternoon the committee joined with the 
Transmission and Distribution Commit- 
tee for a discussion of current problems 
with respect to priorities, by Walker L. 
Cisler of the Power Branch, War Pro- 
Board. In the open session 
Tuesday morning stress was laid on the 
effect of war conditions on design of 
stations and rotating machinery. The 
joint session of the Electrical Equipment 
Committee and the Transmission and 
Distribution Committee Tuesday after- 
noon was given over largely to problems 
in the utilization field. 


and were 
protection 


breakers 


duction 


The session on plant protection was 
started with a paper by Mr. A. V. De- 
Beech, reviewing British experience on 
the ettect of air bombing in plant and 
equipment, and measures taken to mini- 
mize the effects and to maintain service. 
Mr. DeBeech’s paper appears elsewhere 
in this issue of the BULLETIN. An illus- 
trated talk on the effect of bombing of 
the Shanghai Power System was given 
by Mr. W. Hunter who was in charge 
of System Engineering Maintenance and 
Operation at the time the bombing took 
place. The experience in Shanghai close- 
ly paralleled, in many particulars, the 
experience in Great Britain. Mr. E. H. 
Snyder presented a discussion, illustrated 
with slides, of a series of tests of the 
effect of rifle fire on transformer tanks 
and masonry walls. Following the pres- 
entation of these papers the committee 
engaged in a round table discussion of 
related problems. 

Mr. Dryar reviewed the probable ef- 
fect of the change from standard time 
to war time on system peak load. In 
discussion there was brought out the dif- 
ference in effects for systems operating 
near the two edges of a given time zone 





R. W. Wilbraham, Chairman 


The apparatus trouble report for the 
period August, 1941, to February, 1942, 
was summarized by Mr. F. S. Brown. 
Kighty-two cases of apparatus troubles 
were reported during this period, 24 of 
which were classified as major and 58 
as minor. This is an average of 13% 
per month as against an average of the 
preceding 3% years of. about 17 per 
month. Very few of the cases were of 
outstanding importance. 

Progress on standardization activities 
relating to oil circuit breakers was re- 
viewed by Mr. R. T. Henry. Addition- 
al modifications have been made in the 
proposed schedule of preferred ratings, 
but this subject still awaits further ac- 
tion by the AEIC-EEI-NEMA joint 
committee. 

Progress on the revision of the 
ASA Rotating Electrical Machinery 
Standards was reported by Mr. Kent. 
The standard was reviewed at a meet- 
ing of the Sectional Committee in 
March, and agreement was reached on 
all except one of the sections. As soon 
as the work on this section is completed 
the standard will be circulated to the 
Sectional Committee for letter ballot. 

Mr. F. S. Brown stated that the ASA 
Transformer Standards had been re- 
viewed by the Sectional Committee in 
November and the revised edition sent 
out for letter ballot last March. Several 
comments have arisen on this latest edi- 
tion, which will probably require some 
further modification before final action 
is taken. 


The discussion of changes in practice 
in station design, resulting from present 
conditions, was entered into actively by 
many of the committee members. Several 
who were unable to be present submitted 
their comments by letter. Among the 
many items discussed reference might be 
made to the use of wood instead of steel, 
simplification in bus structures to avoid 
double buses, the elimination of dupli- 
cate feeds, increase of temperature limits 
and use of forced cooling to increase 
rating of equipment, use of mobile spare 
transformer to cover an entire area, and 
increased attention to the use of second- 
hand equipment and salvaged material. 

Messrs. S. H. Mortensen, C. M. Laf- 
foon, and D. M. Jones discussed, from 
the stand- 


manufacturing companies’ 


point, new developments in rotating ma- 
chinery designs and stressed changes in 
practices resulting from the war condi- 
tions and material limitations. Particu- 
lar attention was given to developments 
in 3600 rpm machines and the use of 
hydrogen cooling. It was pointed out 
that the situation in regard to the use 
of substitute materials was in a continual 
state of change. 


Mr. F. E. Davis reported on the ac- 
tivities of the Meter and Service Com- 
mittee. ‘This committee recently re- 
examined its active subjects from the 
standpoint of their effect on the prose- 
cution of the war effort. While it was 
agreed that design changes should not 
be requested under present conditions, 
it was considered important to continue 
studies so that results would be available 
for the guidance of the industry when 
and if changes are made. Suggested 
specifications were submitted for Cur- 
rent Transformers for Primary Circuits 
and for Indicating and Cumulative De- 
mand Register Scales. These were ap- 
proved for submission to the EEI Gen- 
eral Office for publication. 

The status of the work on the Motor 
Starting Current problem was described 
by Mr. B. C. Sherwood, chairman of 
the AEIC-EEI representatives on the 
Joint Committee with NEMA. Pro- 
posed maximum values of motor starting 
currents for general application were 
tentatively agreed on by the Joint Com- 
mittee, but the Motor and Generator 
Section of NEMA refused its endorse- 
ment. Mr. reviewed the 
methods employed in arriving at the 
suggested values and pointed out that 


Sherwood 


the results had been obtained by ap- 
plying this method in detail to the 
existing in three different 
He suggested that the com- 
mittee members apply this method each 


conditions 
companies. 


to his own system, and also discuss the 
problem with his sales and rate people. 
Additional information which could thus 
be made available to the electric light 
and power representatives on the Motor 
Starting Current Committee would be 
of great value in further discussions of 
this matter with the manufacturers’ rep- 
resentatives. 

Mr. J. H. Foote presented the final 
report on Utilization Voltage Standardi- 
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zation, which had been prepared jointly 
by the Transmission and Distribution 
Committee and the Electrical Equip- 
ment Committee. He pointed out the 
objective of this work was (1) to de- 
termine reasonable utilization voltage 
spreads and the limiting values for which 
the manufacturers should design utiliza- 
tion equipment to operate, and (2) to 
indicate desirable limits of service volt- 
age spreads correspondng to the utiliza- 
tion voltage spreads in (1) which can 
be used as a guide for the design and 
operation of the distribution systems. 
The report was approved by the two 
committees and ordered transmitted to 
the Joint Committee on Preferred Volt- 
age Ratings for AC Systems and Equip- 
ment. 

Mr. C. E. Arvidson presented a paper 
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on Coordination of Distribution and 
Power Supply System Voltages. He em- 
phasized the following important con- 
cepts in regard to maintaining adequate 
system voltages. 

(a) System voltage levels are con- 
trollable by the proper specification and 
use of variable transformer ratios (trans- 
former taps), uncontrolled shunt capaci- 
and bucking or boosting trans- 
formers. 

(b) System voltage regulation (light 
load to full load) may be improved by 
“negative regulation” of the generator 
voltages and by effective use of tap 
changing under load transformers, volt- 
age regulators, synchronous condensers 
and controlled shunt capacitors. 


tors, 


(c) Voltage Jevel and voltage regu- 
lation may be considered separately ex- 
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cept in so far as improper voltage levels 
sometimes prevent the use of the full 
regulating range of voltage regulating 
facilities. The unregulated voltage level 
should be such that the voltage regulat- 
ing equipment can buck the light load 
and boost the full load voltages the de- 
sired amount. 

Mr. F. E. Sanford stated that an 
ASA Sectional Committee recently pro- 
posed a new wire standard. The pre- 
ferred sizes as proposed practically du- 
plicate diameters of the American wire 
gauge with changes that are not suff- 
cient to be significant as far as estab- 
lishing an improved or advantageous se- 
ries of numbers is concerned. The Elec- 
trical Equipment and Transmission and 
Distribution Committees went on record 
as opposing this proposed new standard. 


Transmission and Distribution Committee Meeting 


HE Spring Meeting of the Trans- 

mission and Distribution Committee 
was held at the Edgewater Beach Hotel 
in Chicago, May 4 and 5. 

The forenoon of the first day was 
given over to a program by the under- 
ground group with T. G. Hieronymus 
presiding. Mr. Alfred Bellis of John A. 
Roebling’s Sons Company presented an 
abstract of a report on “Pulling Loads 
on Single and Multiple Conductor Im- 
pregnated Paper Lead Encased Cable 
Solid Type.” The substance of this re- 
port deals primarily with the perform- 
ance of test samples of impregnated pa- 
per lead encased cable that have been 
subjected to pulling loads by means of 
wire mesh grips. A formula is suggested 
for use in the field for prejudging the 
approximate load to which the lead 
sheath of paper power cable might be 
subjected without serious damage from 
stretching. Related subject matter which 
is thought pertinent to this work and 
supplemental test data are included in ap- 
pendices at the end of the report. The 
work reported under this investigation 
may eventually become the basis for a 
third technical report in the study of 
commercially pure lead sheath for power 
cables which was undertaken by the In- 
sulated Power Cable Engineers Associa- 
tion several years ago. 

A report was submitted on 1940 Ca- 
ble Operation. A preliminary draft of 


E. V. Sayles, Chairman 


this report had been distributed to the 
Committee prior to the meeting to per- 
mit those contributing data to verify the 
data that had been submitted earlier. 
During 1940 consideration was given to 
the avoidance of duplication of the an- 
nual reports on Cable Operation issued 


by the Edison Electric Institute and the 


Association of Edison Illuminating Com- 


panies. It was decided to combine these 
reports with slight modifications for 
1940. The 1940 report, therefore, is 


not entirely comparable to either the 
EEI or AEIC reports previously issued 
but contains what was considered most 
essential in both reports. 


The principal changes other than the 
combining of the reports are a reduction 
in the number of contributors and in the 
number of years included in the study 
of cable by manufacturer and year of 
manufacture. The reduction in the num- 
ber of contributors came from the deci- 
sion to request data only from those 
companies operating 200 or more miles 
of cable. This has reduced the number 
of systems studied, or included, by more 
than 50 per cent. In regard to the num- 
ber of years covered by the study of ca- 
ble operation by manufacturer and year 
of manufacture it was felt that the study 
covered too long a period, 1924, inclu- 
sive, on, since during this period many 
changes had taken place in the materials 


used and construction technique. It was 
decided, therefore, to reduce the num- 
ber of years studied to five ending with 
the year covered by the report. 

Though the reports have been com- 
bined, the data corresponding to that 
collected previously by the EEI and 
AEIC Committees are of such a distinc- 
tive nature that they are still separate in 
this new form. Therefore, data of special 
interest in either the EEI or AEIC re- 
ports previously published, may still be 
readily found in this new form. In pe- 
rusing the report it will be found that 
the first part through Table XV covers 
the material previously found in the EEI 
report while the latter part covers the 
material previously found in the AEIC 
report. 

Mr. Bodicky presented a report on 
A-C Networks, covering the years 1938, 
1939 and 1940. The last published re- 
port on the Network Operation was the 
1937 Report, and since this was pub- 
lished the individual areas supplied by 
A-C networks have increased from 221 
to 253. In this change are 33 subdivi- 
sions and 27 mergers of previously re- 
ported areas with 48 new areas report- 
ing, and 22 areas dropped due to no 
report being made. This left a net in- 
crease of 32 areas. The total reported 


networked areas is 120 square miles, an 
increase of 7.1 per cent over the area 
reported in the 1937 report. 
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The peak load in 1940 was 1,781,729 
kva which represented an increase of 26 
per cent over the peak load reported for 
1937. This amounts to an average an- 
nual growth of 9 per cent. The in- 
stalled transformer capacity has in- 
creased to 4,033,855 kva, which repre- 
sents a 25.2 increase for the same period. 
It is expected that the AC network Op- 
eration Report for 1938-1940 will be 
released for publication as a committee 
report in the near future. 

It was decided that the collection of 
data for both the Cable Operation and 
the Network Operations reports will be 
continued and held in abeyance without 
publication until time is available on the 
part of committee members sponsoring 
these reports to put them in form for 
publication. This will insure a continu- 
ous record for these two studies and at 
the same time relieve those who are spon- 
soring them of the burden of preparing 
reports for publication throughout the 
duration. 


There was a general discussion with 
regard to the conservation of tin in sol- 
der used in making cable joints. Several 
methods were discussed, but inasmuch 
as the tin content must be reduced, it 
was impossible to say at present just 
what the future practice may be. Vari- 
ous compositions of tin, solder, bismuth, 
silver, and antimony are being experi- 
mented with and no doubt there will 
result a substitute for the solder that has 
been in use during past years. 

Mr. Hieronymus exhibited a very in- 
teresting colored motion picture show- 
ing an installation of 66 kv oil-filled ca- 
ble, installed to serve a war industry 
plant in Kansas City. 

The afternoon session on May 4+ was 
given over to a discussion by Mr. Walk- 
er Cisler of the WPB on current prob- 
lems relating to priorities followed by 
Mr. 


questions throughout 


numerous questions and answers. 
Cisler 
the afternoon concerning priorities and 
the curtailment of the various critical 
materials used in overhead and under- 
ground 


answered 


During the 
forenoon session of May 5 a paper was 
presented by Mr. S. O. Miller of the 
American Steel and Wire Company on 
the Use of Steel Wire for Overhead 
Line Extensions. Mr. Miller pointed 
out the applications of steel wire for 
this purpose and gave technical informa- 
tion concerning the characteristics of 
steel conductors that will be helpful to 
those who are called upon to use this 


line construction. 
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conductor material in line extensions 
where copper or aluminum are not avail- 
able. 

Mr. W. Hunter, formerly of the 
Shanghai Power Company, presented an 
interesting illustrated paper, prepared in 
collaboration with Mr. F. M. Young, 
on the Damage Done to Transmission 
and Distribution Equipment in and 
Around Shanghai, China, during the 
Sino-Japanese hostilities in 1937 and 
1938. One point of particular interest 
in this paper told of 4000 transformers 
totaling 300,000 kva in areas involved 
in hostilities. twenty-one thousand kva 
or 7 per cent were damaged while 19,190 
kva or 6.4 per cent were restored to 
service after being repaired at the low 
cost of about 40 cents, United States 
money, per kva. This left 2000 kva or 
0.66 per cent which were damaged be- 
yond economical repair and had to be 
scrapped. Ninety per cent of the dam- 
aged transformers were, therefore, re- 
paired and restored to service. The low 
repair cost per kva represented the re- 
placement of 8000 gallons of oil which 
accounted for 40 per cent of the total 
cost and 50 per cent of the total oil con- 
tents of the damaged transformers. 

The damage to overhead lines con- 
sisted mainly of broken conductors, 90 
per cent of which were quickly repaired 
at low cost in a temporary manner at 
the rate of approximately 0.75 route 
miles per day per crew in the most badly 
damaged areas. Ninety-five per cent of 
the poles remained serviceable and it was 
not always necessary to repair a dam- 
aged or missing pole before restoring 
service. Not too much attention was 
given to the appearance of the restored 
lines although the lines repaired were 
good for prolonged service. 


The 
sion on May 5 was devoted to a discus- 
sion of current problems, such as the 
Possible Utilization of Existing Mate- 
rial by Relocation on System, Increased 
Equipment Allowable Load Bases, Or- 
ganization for Emergency Protection 
and Repair, and the Protection of Cus- 
tomers’ Service Installations. 


remainder of the forenoon ses- 


On the afternoon of May 5 a joint 
meeting with the Electrical Equipment 
Committee was held and subjects of 
interest were discussed. The 
main subjects were Engineering Aspects 
of the Single Phase Motor Starting 
Problem, Joint Electrical Equipment 
and Transmission and Distribution Com- 
mittees Reports on Utilization Voltage 


common 
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Standards, and the Coordination and 
Distribution of Power Supply System 
Voltages. This session is discussed in 
more detail in the account of the Elec- 
trical Equipment Committee Meeting, 
appearing elsewhere in this issue. 

A feature of these meetings was a 
luncheon meeting of all of the Engineer- 
ing Committees at 12:30 Tuesday, May 
5. The luncheon meeting was presided 
over by Mr. W. F. Nimmeo, formerly 
chairman of the Transmission and Dis- 
tribution Committee. Following the 
luncheon, the chairman of each of the 
committees gave a brief talk on the prin- 
cipal activities of their representative 
committees. 


Accounting Meeting 
(Continued from page 201) 


ern Corp., New York, N. Y., and O. H. 
Ritenour, Washington Gas Light Com- 
pany, Washington, D. C. For the most 
part, these sessions consisted of prepared 
papers followed by informal discussions. 
There were likewise prepared discussions 
in which all in attendance participated. 

On Tuesday morning the following 
group meetings were held: Customers’ 
Activities, over by H. W. 
Flanegan and G. W. Fuchs; General 
Accounting under the chairmanship of 
J. W. Glendening, The Commonwealth 
and Southern Corp., New York, N. Y., 
and R. E. Hull of The United Gas 
Pipe Line Co., Shreveport, La.; Pur- 
chasing, Stores and Transportation 
Group, under the chairmanship of W. 
P. McArdle, Ebasco Services, Inc., New 
York, N. Y., and C. H. zurNieden, 
Philadelphia Electric Co., Philadelphia, 
Pa.; the Plant Accounting and Records 
Group under the joint chairmanship of 
H. B. Hardwick, The Commonwealth 
& Southern Corp., New York, N. Y., 
and E. F. Wressell, Northern Indiana 
Public Service Co., Hammond, Ind.; 
and a Taxation Group headed by R. M. 
Campbell, Standard Oil Company of 
New Jersey, New York, N. Y. 

At these several meetings on Tuesday 
morning, specific attention was given to 
some of the more detailed problems on 
accounting and suggestions as to the 
probable solution. 

At 12:30 Tuesday afternoon, a series 
of eight luncheon meetings were held, 
many of which continued until the late 
afternoon. 

The Proceedings of the meeting will 
be mimeographed and made available at 
$1.00 per set. 


presided 
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O. M. Jackson, sales promotion 
manager, Georgia Power Company, has 
been granted leave of absence from the 
company to serve as Deputy Regional 
Director of the War Production Board 
for seven southeastern states. 


Dona.p C. Luce has been appointed 
general manager of electric operations of 
the Public Service Electric and Gas Co., 
Newark, N. J., to succeed the late Mar- 
ion Penn, and Watson F. Tait has 
been made assistant general manager of 
the department. In the same company, 
WILLIAM R. LaMortrTeE becomes gen- 
eral superintendent of electric genera- 
tion and ArTHUR R. NELSON assistant 
general superintendent of electric dis- 
tribution. 

Graduating from Lehigh University 
in 1924, Mr. Luce started with Public 
Service as a cadet engineer. In 1927 he 
was assigned to the company’s Marion 
generating station, Jersey City, as test 
engineer. The following year he was 
transferred to the Kearny station in the 
same capacity and in 1929 was assigned 
to the general office in Newark as load 
schedule engineer. He was made chief 
engineer at Kearny Station in 1935 and 
the following year was named genera* 
superintendent of electric generation, the 
position he occupied until his recent pro- 
motion. 

Mr. Tait also started with Public 
Service as a cadet engineer in 1922. 
After two years in the company’s electric 
generation and distribution departments 
he was assigned to the general office of 
the distribution department as an engi- 
neer, and in 1928 became assistant dis- 
tribution engineer. He was promoted 
to assistant to the general superintendent 
of distribution in 1930 and has been as- 
sistant general superintendent of distri- 
bution since 1938. 

Mr. LaMotte, who succeeds Mr. 
Luce, has been with Public Service since 
1914, and after serving in the electrical 
engineering department and the electric 
generation department he was made chief 
engineer of the Perth Amboy station in 
1921, Marion Station in 1925 and of 
Essex Station in 1926. He has been as- 
sistant general superintendent of electric 
generation since 1941. 

Mr. Nelson has been with Public Ser- 
vice since 1920. Four years later he was 
made assistant superintendent of the 


Camden district and subsequently assis- 
tant division superintendent of the south- 
ern division, electric distribution depart- 
ment. He was appointed assistant trans- 
mission construction engineer in 1931, 
assistant division superintendent of Es- 
sex division in 1934 and superintendent 
of that division six years later. 


R. L. Harris has been appointed su- 
perintendent of production of the Ala- 
bama Power Company to succeed the 


late M. F. Neeson. 


Henry Krusg, for the past five years 
sales promotion manager of Puget Sound 
Power and Light Company, has been 
promoted to the office of northern divi- 
sion manager with headquarters in Bell- 
ingham, Wash. He succeeds John Hic- 
kok, who announced his retirement last 
month. Succeeding Mr. Kruse _ is 
CuHarLes Hess. Mr. Hess has been 
with Puget Sound Power and Light 
Company for 18 years and was formerly 
merchandise supervisor. 


GLENN C. KiILrEy, manager of the 
western division of the Oklahoma Gas 
and Electric Company since 1933, has 
been elected a vice-president of that com- 
pany. Mr. Kiley was connected with 
the rate and valuation department of the 
Byllesby Company in Chicago for sev- 
eral years before going to Oklahoma in 
1923. Starting with Oklahoma Gas in 
that year, he served successively as ac- 
countant, traveling auditor, service man- 
ager, Oklahoma City district manager 
and in 1933 was made western division 
manager. 


Accident Prevention 
Committee Meeting 
(Continued from page 202) 


tributing posters in order to make the 
desired contact with children. The use 
of color in posters was emphasized as one 
of the best means of gaining attention. 
Pamphlets and bookmarks have also 
been found by experience to be effective 
insofar as such material reaches the home. 
Mr. Rall’s report included an assort- 
ment of posters and illustrations used 
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by various power companies in promot- 
ing safety among the public. 

The important aspects of the subject 
of electric shock hazards during warm 
weather were very effectively emphasized 
by Mr. D. C. Stewart who presented a 
paper on which he and Mr. W. R. Smith 
had collaborated, entitled “Safety Prac- 
tices Key to Combating Warm Weather 
Electrical Hazards.” ‘This paper ap- 
pears elsewhere in this issue.* 

Mr. F. W. Brockhoff directed atten- 
tion in his report on “Shops, Commercial 
Departments and Offices” to a number 
of the important but often neglected 
small items in such departments out of 
which develop many accident causes His 
timely recommendations are summarized 
in Good Housekeeping. 

Mr. Smith reported briefly on Resus- 
citation and the work of the Resuscita- 
tion Review Board. The collection of 
information on the form prepared by 
the Board is being continued, and up to 
the present time, detailed reports have 
been received on over 50 cases which have 
been submitted to the Board for study. 

Other reports scheduled were not pre- 
sented owing to the inability of some 
of the members to leave their company 
work to attend the meeting. No plans 
were made for the date or location of 
the next meeting of the Committee, as 
this was thought to rest largely with the 
Chairman, with whom the matter would 
be taken up upon his return to his office. 

*Because of the timeliness of this paper 
and the importance of its subject matter 


arrangements are being made to furnish 
reprints. 


Rosert F. Prossr has been appoint- 
ed assistant secretary of the Connecticut 
Light and Power Company with head- 
quarters at Hartford. He is to succeed 
Ray K. Linsley, who is to retire Aug. | 
after 43 years in the public utility field. 


‘Two personnel moves connected with 
wartime operation of the power system 
have been announced by the Pacific Pow- 
er and Light Company. From Yakima, 
T. E. Roacu, assistant to the president, 
who has been in charge of the company’s 
Washington division, has been brought 
to the company’s Portland headquarters 
to assume broader responsibilities. Tak- 
ing over Mr. Roach’s duties is D. F. 
McCurracu, for a number of years 
engineer and rate man in the Portland 
office. He has become assistant general 
manager and will make Yakima his 
headquarters. 
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11 Edison Electric Institute, Annual Meeting, Hotel Biltmore, New York, N. Y. 
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